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f41LITARY SPECIFICATION

PRINTEO-!41RING, FLEXIBLE ANO RI GIO-FLEX

This specification Is approved for use by all
Oepartmenta and Agenctes of the Department
of Oefense.

1. SCOPE

This .sp”ecification establishes the requirements for flexible
g [with or wfthout shfeld[s) or stiffeners) and rfgid and flexfble

prfnted-wlrfng combinations. The rfgfd and flexfble prfnted-wfrfng comhfnatfon
hereinafter will be referred to as rfgfd-flex prfnted-wfrfng. In the rfgid-flex
applfcatfon, the conductor layers that are fn the flexible portfon are also a layer
fn the rigid multflayer board. :

1.2 Class fficailon. The flexible and rf’gf d-flex printed- wfring covered by thfs
specfffcatfon shal”’~e of the followfng types and classes, as specffied.

1.2.1 ~.

Type 1 - Singled -s fded flexfble materfal wft$ or wfthout shfeld(s) or stfffener
(one conductor layer).
Type % - Oouble-sfded flex fble materfal “fth or wfthout shield(~) Or ~tfffener
(two conductor layers) wfth plated-through holes.
Type 3 - Multflayer flex, fhle material wfth or without shfel d(s) or stfffener
(more than two conductor layers) wfth plated-through holes.
Type 4 - Multflayer rfgfd and flexfhle materfal combinations (more than two
conductor layers), wfth plated-through hol es..
Type 5 - Ronded rfgfd andjor flexible materfal comb fnationi (more than one
conductive layer) wfthout plated-through holes.

1 .2.2 Classes.

Class A - Capable of withstanding flexfng durfng installation.

Class 8 - Capable of withstanding continuous flexing for a number of cycles
specffied on the master drawfng. (Generally not used for more than two
conductor layers).

18eneffcfal comments (recommendations. add ftfons, rieletlons) and any pertinent data r
Iwhfch may be of use fn fmprovfng this document should he addvessed to: commander, I
lNaval-Electronic Systems Command, ATTN: ELEX 8111, Was+ fngton, I)C ?0363, by usf”g I
I the. self-addressed Standard izatfon Oocument Improvement Proposal (00 Form 1426)
IaPpearfng at the end of thfs document or by letter. I
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2. APPLICABLE 00 CEMENTS

2.1 Government documents.

2. 1.1 Speclflcatfons and standards. Unless otherwise specified (see 6.1), the
following specifi cations and standards of the issue listed in that issue of the
Oep.srtment of Oefense Index of Specifications and Standerds (OOOISS) specified in the
solicitation. form a part of this specification to the extent specified herein.

SPECIFICATIONS

FEOERAL
L-P-378
A-A-113
NN-P-71

PPP-B-566
PPP-B-585
PPP-B-601
PPP-B-621
PPP-B-636
PPP-B-676
QQ-A-250

QQ-c-576

QQ-M-290
QQ-S-571
QQ-S-7B1

MILITARY

MI L- P-lr6
MI L-P-13949

MI L-F-14256
MI L-C-14550
MI L-B-43014

MI L-G-45204
MI L-T-45208
MI L-I-46058

MI L-P-81728

STANOAROS

FEOERAL

FE O-STD-356

MILITARY

I4IL-STO-1O5

MI L-STO-129
MI L-STO-130
MIL-STO-147
MIL-STO-202
MI L- ST O-794

MI L-ST O-2118

MI L-ST O-45662

—

Plastic Sheet and Strip, Thin Gauge, polyolefin.
Tape, Pressure Sensitive Film, “Office Use.
Pallet, Material Handling, Wood, Stringer Construction,
2-way and 4-way.
Boxes, Folding, Paperboard.
Boxes, Wood, Wire bound.
Boxes, Wood, Cleatad-Plywood.
Boxes, Wood, Nailed and Lock-corner.
Boxes, Shipping, Fiberboard.
Boxes, Setup.
Aluminum and Aluminum Alloy Plate and Sheet, General
Specification For.
Copper Flat Products with Slit, Slit and Edge-Rolled,
Sheared, Sawed or Machined Edges, (Plate Bar, Sheet and
Strip)
Nickel Plating (electrode posited) .
Solder; Tin A11oY, TfnJLead A11oY; and Lead A11oY.
Strapping, Steel , and Seals.

.

Preservation-Packaging, Methods of.
P a tic She~t ~ L~~\g;~qd3p~~~\;~~~~n(~~~, ‘ri “ted-

IW r?ng Boar s ,
Flux, Soldering, Liquid (Rosin Base).
Copper Plating (Electrodepos ited).
Box, Water Resistant Paperboard, Folding, Set-up
and Metal Stayed.
Gold Platina. Electrodeposi.tad
Inspection ~ystems Requirement
Insulating Compound, Electrical (For Coating Printed
Circuit Assemblies).
Plating, Tin/Lead (Electrodeposf ted).

Commercial Packaging of Supplies and Equipment.

Sampling Procedures and Tables for Inspection by
Attributes.
Marking for Shipment and Storage.
Identification Marking of U.S. Military Property.
Palletized Unit Loads.
Test Methods For Elctronic and Electrical Components
Part and Eaui Dment. Procedures For Packaging and
Packing of.’ -
Flexible and Rigid-Flax Printed-Wiring for Electronic
Equipment.
Calibration Systems Requirements.

Parts.
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(Copies of specification and standards required by manufacturers in connection with
specific acquisition functions should be obtained from the contracting activity or as
directed by the contracting officer) .

2.2 Other publications. The following documents form a part of this specification
to the extent ff herein. The issues of the documents which are indfcated as
000 adopted sh;!;cbe the issue listed in the current 0001SS and the supplement
thereto, if applicable.

INSTITUTE FOR INTERCONNECTING ANO PACKAGING ELECTRONIC CIRCUITS

AN SIJIPC.T-50 -
IPC-CF-150 -
IPC-FC-231 -

IPC-FC-232 -

IPC-FC-233 .-
IPC-FC-241 ...”’ -

IPC-A-600B -

I PC-TM-650 -
IPC-S-801
IPC-SM-840 -

IPC-B-29150B84 -

Tarms and Definitions.
Coppar Foil for Printed-Miring Applications.
Flexible Bare Dielectric for us.a in Flexible
Printed-Hiring.
Specification for Adhesfve Coated Dielectric Films for use
as a Cover Sheet for Flexible Printed-Hiring.
Flexible Adhesive Bondina Films.
Metal Clad Flexibla Oiel=ctrics for use in Fabrication of
of Flexible Printed-Hiring.
Acceptability of Printed Miring Boards. A Compilation of
Visual quality Acceptability Standards for Printed !4iring
Boards.
Test Methods Manual.
Edge Ofp Solderability Test for Printed- !dlring Boards.
Qualification and Performance of Permanent Polymer Coatings
[Solder Mask For Printed Boards).
Master Drawinas for Flexible and Riaid-Flex Certification
Boards. -

(Application for copies should be addressed to the Institute for Interconnecting
and. Packaging Electronic Circuits, 3451 Church St. , Evanston, IL 60203. )

3. REQUIREMENTS

3.1 General requirements. Flexible and rigid-flex printed wiring delivered under
this specification shall meat the design features detailed in MI L-STD-211B and tha
requirements of the ‘approved master drawing. In the event of conflict between
MI L-sTO-2118 and the approved master drawing, the master drawing shall govarn. The
detailed requirements contained in this section, al though determined by examination
of quality conformance coupons, apply to the deliverable flexible and rigid-flex
printed wiring product. Anomalies or defects noted onother than the coupons or
sample boards defined in inspection tables VIII thru X111 shall be recorded and the
proper corrective action shall be initiated.

3.2 Supplier certification. Flexible and rigid-flex printad-wiring furnished
under thf s specffi cation shafl have been fabricated by a supplier who has been
certiffed by inspection in accordance with 4.5 (see 6.5) .

3.3 Material. The type of material used for f?axible and rigid-flex
printed-wiring shall be as specified herein and on the master drawing. Acceptance or
aPPr OVal Of anY constituent material shall not be construed a guarantee of the
acceptance of the finished product.

3.3.1 Metal-clad materials. Metal-clad materials used shall be type GF or GI in
accordance with MI L-P-13949. The base material shall be copper clad on one or two
sides with the copper ”foil type and thickness specified on the. master drawing. The
base material shall have a minimum thickness of 0.002 fnch (0.05 mm) per sheet plus
sufficient prepreg (see 3.3.2) or adhesive (see 3.3.7) to provide for a minimum
dielectric layer thickness of .0035 inches,. see 3.7.8.1, between consecutive
conductor layers.

3.3.2 Preimpregnated bondfng material (prep reg). Preimpregnated bonding material
(B stage) used shall be type GE, GF, or. G1 in accordance. with MI L-P-13949.

3
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3.3.3 Flexible metal-clad dielectric. Flexible metal-clad dielectric used shall
be Cla SS in accordance with IPC-FC-2’f 1 and table I. The, dielectric shall be copper
clad on one or two sides with the copper foil type and thickness specified on the
master drawing. The dielectric base material shall have a minimum thickness of 0.001
inch (0.03 mm) per sheet plus sufficient coverlayer or adhesive (see 3.3.5 and 3.3.7)
to provide for a minimum dielectric layer thickness specifiedin 3.7.8.2.

3.3.4 Insulation materfal. The insulation material used for flexible base
dielectric material shall be class 3 in accordance with IPC-FC-231 and table II. The
insulation material shall have a minimum thickness of 0.001 inch (0.03 mm). The
adhesive used for bonding of the insulation material shall be of a type specified in
3.3.7. The adhesive shall meet the requirements of 3.5.8.

3.3.5 Coverlayer. The insulation material used as a coverlayer shall be an
adhesive coated ielectric film class 3 in accordance with IPC-FC-232 and table 111
on types 1 and 2 flexible printed-wiring and the flexible layers of types 3 and 4
flexible and ri id-flex

f
yri”ted-wfr{”g. The cover layer shall be a minimum thickness

of 0.0005 inch 0.013 mm (base material only).

3.3.6 Shiel din
+“

Shielding material, when required, shall be as specified on the
master draw ng In accordance with the requirements of 141 L- ST O-2118.

3.3.7 Adhesives. Flexible adhesive bonding films used shall be class 3 in
accordance with c_$C-FC-233 and table IV.

3. 3.8 Stiffeners. Stiffeners, when required, shall be as specified on the master
drawing in accordance with the requirements of MI L-sTO-2118. The adhesive used for
bonding of the stiffener to the flexible material shall be of a type specified in
3.3.2 or 3.3.7. Iihen tested in accordance with 4.8.4.7, the peel strength between
the flexible printed-wiring and the stiffener shall be a minimum 3 pounds per inch of
width.

3.3.9 Copper “foil. Copper foil used in flexible and rigid-flex printed-wiring
shall conform to IPC-CF-150 and the master drawing.

3.3.10 Plated deposit. Unless otherwise specified on the master drawing, plating
shall be in accordance with MI L- STO-2118 as follows (see 6.1.2):

a. Electrode posited copper plating shall be in accordance with MI L-C-14550.

b. Gold plating shall be in accordance with MI L-G-45204.

c. Nickel plating shall be in accordance with QQ-N-290.

d. Tin/Lead plating (fused) shall be In accordance with MI L-P-81728.

Unless otherwise specified, plating thicknesses shall meet the requirements of 3.7.2.

3.3.11 Solder coatin . The solder used for solder coating shall be in accordance
with compositi s n62, or Sn63 of QQ-S-571. Unless otherwise specffied, solder
coating thickn~!s !hail meet the requirements of 3.7.2.

3.3.12 Solder flux. Solder flux used shall be a liquid flux type R, RA, or RMA in
accordance with Ml L-F-14256. Solder flux, type RA shall not be used’ on Army
contracts without prfor approval by the government procuring act fvtty.

3.3.13 Solder mask. When permanent solder mask coating (rigjd laminate of type .4
rigid-flex only) is specified on the master drawfng, it sh?ll be a p,olymer coatin9
conforming to IPC-SM-840, class 3.

3.3.14 Marking ink. Marking ink used shall be a permanent, non-nutrient, and
non-conductive polymer ink.

3.3.15 Heat-sinking planes. Heat sinking planes when required shall be as
specified on the master drawing. Aluminum cores shall conform to QQ-A-250.
Copper cores shall conform to QQ-C-576. The. adhesive used for bonding the metal <ore
shall be of a type specified in 3. 3.2 or 3. 3.7 and shall provide for a minimum
dielectric layer thickness specified in 3.7.8.1 between adjacent conductor laYer S.
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TA8LE 1. Flexible metal-clad dielectric.

1s peclrlcatlon sheet I Material identif icatfon i

i
, 1

I
I IPC-FC-241/l

I
ICopper clad, polyimide withl
I acrylic adhesive

I r
I IPC-FC-241/2 lCopper Clad, Polyimide withl
I I epoxy adhesive

I IPC-FC-241/3
r

lCopper c+ad, fluorinated
Ipoly. (ethyl ene-proplylene) !

1
I(FEP) with acrylic adhesivel

I IPC-FC-Z4114 lCOPPer clad, fluorinated I

~
Ipoly (ethyl ene-proplylene) I
!(FEP) with epoxy adhesive !

TA8LE II. Insulation material .’

!Specifi cation sheet I Material i dentification ~
1... I

I
! lPC.-.F2313l/l !Polyimide base dielectric !

1 I I

I IPC-FC-231/2 lFluorinated POIY
I (ethyl ene-proplyene) /

I [ (FEP) base dielectric ~

TABLE III. Cover layer.

~Specification sheet I Material i dentifi cation r

i IPC-FC-232/l iPolyimide base dielectric i
I withacrylic adhesive I

I
I IPC-FC-232/2 lPolyimide base dielectric 1

I with epoxy adhesive
I r
I IPC-FC-232/3 IFEP base dielectric

I (fluorinated POIY
I I (ethylene propylene)) i

I with acrylic adhesive I
1

i IPC-FC-232/4

I

iFEP base dielectric I
I (fluorinated POIY

(ethylene propylene)) I
! with epoxy adhesive

,
I 1 1

TA8LE Iv. Adhesives.

~peC1tl Catl O!I Sheet I Material i dentifi cation

I
I IPC-FC-233/l Acrylic adhesive

1.
I IPC-FC-233/? Epoxy adhesive
I ~~
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3. 3.15.1 Heat-sinking plane hole-fill insulation material. The insulation
material used for hole-fill dielectric in metal cores shall be as specified on the
master drawing.

3.4 Visual requirements.

3.4.1 ~.

3.4. 1.1 Edges of flexible sections. Ilhen examined in accordance with 4.8.2.1, the
trimmed edge of the flexible section of finished flexible and rigid-flex
printed-wiring shall be free of burrs, nicks, tears, or delamination. Discoloration
or resin recession along the trimmed edges of the flexible sections following the
surface solderability (3.4.6) and thermal stress (3.4.7) tests are acceptable
providing the discoloration or resin recession dimension does not exceed the
thickness of the adhesive material in the bonding area or reduce the edge spacing
below the requirements of this specification and the master drawing.

,

3.4.1.2 Edges of rigid sections (type 4 and 5). When examined in accordance with
4.8.2.1, burrs, nicks, and haloing along the edges of rigid boards of types 4 and 5 ,
rigid-flex printed wiring shall be acceptable provided the penetration is less than
0.10 inch (.25 mm) and does not reduce the edge spacing 50 percent of the edge
spacing specified on the master drawing.

3.4.2 Surface imperfections (laminate). When examined in accordance with 4.8. ?.2,
surface imperfections (such as weave texfure, weave exposure, haloing, scratches,
pits, dents, and so forth) shall be acceptable providing the imperfection meets the
following:

a. The laminate fiber is not cut or disturbed.
b. The imperfection does not bridge between conductors.
c. The dielectric spacing between the imperfection and a conductor is not

reduced below the minimum requirements of 3.5.4.

3.4.3 Subsurface imperfections (laminate). Hhen examined in accordance with
4.8.2.3, subsurface imperfections (such as measling, crazing, blistering,
delamination, and so forth) shall be acceptable providing the imperfection meets the
following:

a. Imperfection is non-conductive.
b. No larger than 0.031 inch (0.79 mm) in any direction.
c. Ooes not bridge more than 25 percent of the distance between conductors,

plated-through holes, or access holes and no more than one percent of the
board area on each side shall be affected.

d. Ooes not reduce conductor spacing below the minimum requirements on the
master drawina. I

e. Ooes not prop~gate as a result of the testing (such as bond strength, rework
simulation, thermal stress, or thermal shock). Discoloration or resin
recession alon the edges of the access holes following the surface
solderability f3.4.6) and thermal stress (3.4.7) tests is acceptable
providing the discoloration or resin recession dimension does not exceed the
thickness of the adhesive material fn the bonding area.

Unless otherwise specified (see 6.1), each certification board,
ea~i4;;di%%#%oard, a“d each set of q“alfty conformance test coupons (as opposed
to each individual coupon) shall be marked in accordance with the master drawing and
MI L-STO-130, with the date and manufacturer’s code (Federal Supply Code for
Manufacturer’s, FSCM). For traceability, each quality conformance test coupon shall
be Identifiable with the corresponding production boards produced on the panel with
the coupon. !dhen there is no production board on the panel (as in certification
testing) each individual coupon shall be identifiable with and traceable to the panel
of the coupon. The marking shall be produced by the same process used in producfng
the conductor pattern; by the use of a non-conductive, permanent, fungi static ink or
paint, or by electric pencil marking on a copper pad provided for marking purposes.
Etched marking shall not reduce the spacing requirements specified in MI L- STD-2118.
All marking shall be compatible with materials and parts, legible after all tests,
and in no case affe”ct board performance.

6
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3.4.5 Workmanship. When examined in accordance with 4.8.2.5, flexible and
rioi d-flex printed-wirinq shall he processed in such a manner as to be uniform in
quility and’ show no evid=nce of dirt, foreign matter, oil, fingerprints, flux
residues, and other contaminants. Flexible and rigid-flex printed-wiring shall also
be free of defects in excess of those allowed in this specification, including
lifting or separation of platings from the surface of the conductor pattern, or of
the conductor from the base laminate. There shall be no whiskers of solder or
plating on the surface of the flexible and rigid-flex circuit.

3.4.6 Surface solderability. !4hen tested in accordance with 4.8.2.6, the
specimens shall exhibit proper wetting of the surface. There shall be no separation
or other forms of degradation of the conductive pattern. There shall be no dewetting
of lands.

3.4.7 Thermal stress (type 1). When tested as specified in 4.8.2.7 and examined
fn accordance with 4.8.1, type flexfble printed-wiring specimens shall exhibit no
cracking, separation of platlng and conductors, llfted lands in excess of that
allowed in 3.7.13, blistering or delamination In excess of that allowed in 3.4.3.

3.5 Oimensfonal requirements.

3.5.1 Dimensions. Finis.hefl flexible and rig fd-flex printed-wiring shall meet the
dimensional requirements speciffed herein and on the master drawing.

3.5.2 Hole pattern accuracy. When examined In accordance with 4.8.3.1, the
accuracy of the hole pattern on flexible and rigid-flex printed-wiring shall be as
specified on. the master drawing.

3.5.3 Bow and twist (type 4 only, rigid area). When the rigid area of type 4
rigi’d-flex printed-wiring is tested in accordance with 4. B. 3.2, the maximum allowable
bow and twist shall be 1.5 percent, unless otherwise specified on the master drawing.

3. 5.4 Conductor spacin . 14hen examined in accordance with 4. B,.3.3, the conductor
spacing 0? ibl d r gi d-flex printed-wiring shall he as specified on the master
drawfng. I“ ~~e e~e~! that nothing is specified, the minimum spa Cin9 of
non-encapsulated conductors shall not be less than 0.005 inch (0.13 mm) and
encapsulated conductors not less than 0.004 inch (0.10 mm). Encapsulated means
internal layers and external layers with cover coat only as opposed to con formal
coating or solder mask.

3.5.5 Conductor pattern. When flexible and rigid-flex printed -wirinq is examfned
as specified in 4. B.3.4, the conductor pattern shall have no tears or cracks. Any
comhl nation of edge roughness, nicks, pinholes, and scratches exposfng thebase
material shall not reduce the conductor width more than 20 percent of the minimum
specified on the master drawing. There shall he no more than five occurrences of the
20 percent reductions per conductor layer. Edge roughness up to a maxfmum of 0.005
inch (0.13 mm) (peak to valley) is permissible over any 0.500 inch (13.0 mm) of
conductor length.

3.5.6 Layer to layer registration. Unless otherwise specffied on the master
drawing, layer to layer conductor pattern mfsregl strati on, when measured in
accordance wfth 4. B. 3.5, shall not exceed 0.014 inch (0.36 mm). Oetermfnation of
misregi stration shall be made using “registration coupons” (design optional)
incorporated by the manufacturer into the fabricated panel . As an alternate,
misregi stration may be determined using hole pattern accuracy (see 3.5.2) as basic
location and evaluating land to hole relationship, minimum annular ring measurements,
or through micro sectfon measurements in accordance with 4. B. 3.5.

3.5.7 Annular ring (external). When evaluated in accordance wfth 4.8.3.6, the
minimum external annular ring sfiall be in accordance with the following. A 20
percent reduction of the minimum annular ring specified in 3.5.7.1 and 3.5.7.2, due
to defects such as pits, dents, nicks, pinholes or splay in the annular ring of
isolated areas is acceptable.

3.5.7.1 Annular ring (unsupported hole). The minimum annular ring for ‘an
unsupported hole shall g mm). The annular ring may be less than
the minimum providing th~ l;nd isn; nchojed ‘by the use of anchoring spurs or if the
land is elongated providing an equivalent soldering surface.

7
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3.5.7.2 Annular ring (plated-through hole). The mfnimum annular ring for a

I!::: di::io!:!l!”::):” ‘Ype 2’ ‘“d ‘Xterna’ r
ayers of type 3 and type 4 shall be

The minfmum annular ring for functional fnternal lands on type
3 and type 4 shall be 0.002 inch (0.051 mm).

3.5.8 Adhesive on lands. Unless otherwise specffied (see 6.11. extruded adhesive On
lands when examfned in accordance wfth 4.8.3 .7,, shall not be wfthin either 0.005
fnch [0.13 mm) (for plated-through holes) or 0.010 fnch (0.25 mm) (for unsupported
holes) of the component hole (see figure 1).

-\- _,’

LAND

\ -.
/-ACCESS HOLE

@ ‘
/-/ \ &R)41NAL

\
1’ I

\
\ /’

\ /

J-_

‘MORE THAN .005( .13mm)NO ADHESIVE ON LANO . ‘LESS THAN .005( .13mm)

(PLATED-THROUGH) OR (PLATED-THROUGH OR

.OIO(.25mm) .OIO(.25mm)

(Unsupported) (UNSUPPORTED)

OESIRED ACCEPTABLE NOT ACCEPTABLE

FIGURE 1. Adhesive on land.

3.5.9 Coverlayer.

3.5.9.1 COverlayer separation (see figure 2). Hhen flexible and rigid-flex
prfnted-wiring fs examined in accordance with 4.8.3.8. there shall be no coverlayer
separation fn excess of that allowed fn the following:

a. At random locations away from conductors if each separation fs no larger
than 0.010 square fnch (0.65 sq mm) (approximately O.1OO fnch dfameter), and
fs not withfn 0.040 inch (1.0 mm) of the board edge or on access hole edge.
The total number of the above separations shall not exceed three fn any one
square fnch of coverlayer surface area.

b. Along conductor edges. providing, the total separation do”es not exceed
efther 0.02 fnch (0.051 mm) in wfdth or 20 percent of the spacfng between
adjacent conductors, whichever fs smaller.

c. There shall be’ no coverlayer delamination along the outer edges of the
coverlayer (see 3.4.11

3.5.9.2 C6verlayer wrinkles’. Urfnkles in the coverlayer, when examined fn
accordance with 4.8.3.9, siIal T be acceptable provfded the requirements of 3.5.9.1
are met.

I

3.5.9.3 Coverlayer access holes. Hhen individual access holes through the
insulating cover at each component hole locatfon are specfffed, registration shall be
such that the dfameter of the access hole, when measured fn accordance wfth 4.8.3.10,
shall not reduce the minimum annular ring below the limfts speciffed fn 3.5.7 (see
figure 3). In those cases where atichorfng spurs are attached to the land, they shall
be lapped by the coverlayer. !dhen anchoring spurs are not used wfth unsupported
holes, thecoverlayer shall overlap the land a minimum at .010 inch.
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h10 DELAMINATION

LESS THAN .010 SQ INCHES (.65 SQmm)
7

L GREATER THAN .040( l.02mm)
FROM EOGES

EITHER LESS THAN
.020( .51mm) WIOEOR
LESS THAN 20%
$i~~i::)RWHICH EVER IS

GREATER THAN .010 SO lNCHES(.65SQmm)

::;AC:;:ETWSE EN

“o NOT ACCEPTABLE

GREATER THAN 20~0
OF(SSS)OR

GREAT&R THAN. 020

L ~ B~,oG,,G

LESS THAN .040( l.02mm) FROM EDGES

FIGU8E 2. Separation.

. ..
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I
LAND

f

COMPONENT
ACCESS HOLE

69

\ HOLE

/’ \
/ \

1~
\

I
(

\

\

\\ /’
\\

/’-> +.

.010 (.25mm) MIN (UNSUPPORTEDI OR
.005 (.13 mm) MINIPLATED-THRUJGH)

DESIRED ACCEPTABLE

F161JRE 3. Access hole location.
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3.6 Physics requirements.

3.6.1 Solder mask cure and adhesion. Mhen tested in accordance with 4.8.4.1; the
cured solder mask coating shall not exhibit tackiness, blistering ‘or delamination,
and the maximum percentage of cured solder mask lifted from the surface of the base
material , conductors, and lands of the coated printed board shall be in accordance
with table V.

TABLE V. Adhesion to rigid areas of type 4 boards. ~1

MATERIAL MAX IMUM P ER~E OF LIFTING r
NON-~S L~LS

I I

Bare copper I ---
1:

I
Gold or Nickel -5
Tin/Lead Plating --- / 10

‘i
I

Reflowed Tin/Lead ---
,1

10
Base laminate 5 1 0

I I i

~1 Test coupon or production board.

3.6.2 Plating adhesion. When tested
~~;~~clas or conductor patterns removed

3.6.3 Conductor edge overhanq. 14hen
thare sha) 1 be no overhang on conductor
solder coating. Conductors plated with
0.001 inch (0.3 mm) of overhang.

as specl fled in 4.8.4.2, there shall be no
from the board except for overhang allowed by

boards are tested in”accordaflce with 4.8.4.3,
edges plated with fused tin/lead alloy or
other than these metals may have a maximum of

3.6.4 Bond strength (unsupported holes) . When ‘type 1 flexfble printed-wiring is
tested in accordance with the unsup orted land shall withstand five pounds

Epull or 500 PSI, whichever ;s”l; s;, after su jaction to five cycles of soldering and
unsoldering.

3.6.5 Folding flexibility.

3.6.5.1 Folding (certification). !dhen flexible and rigid-flex printed-wiring is
tested in accordance with the coupon shall withstand 25 cycles of fold.
Thera shall be no evidence ;f”d;g;adation or rejectable delamination. After

accordance with 3.8.3. ?see 3.5.9.1 a“d 3.5.9.2)
completion of the foldin test, the coupon shall be tested for electrical defects in

3.6.5.2 Folding (group B for types 1 and 2, grOuP C for types 3, 4 and 5). when
flexible and rigid-flex printed-wiring is tested in accordance with 4.5, the
board shall withstand a number of folding cycles specified on the mas;e; drawing.
There shall be no evidence of degradation or rejectable delamination. After
completion of the folding test, the board shall be tested for electrical defects {n
accordance with 3.8.3 (see 3.5.9.1 and 3.5.9.2). Separation shall not occur after
exposure to the folding flexibility test specified in 4.8.4.5. There shall be no
propagation of the separation in the continuous flex area after exposure. The n;::er
of folding cycles shall be 25 cycles when not specified on the master dr?.wing.
mandrel size for types 1 and 2 shall be twelve timas the sum of the total ply
thickness reduced to the nearest 118 inch. The mandrel size for types 3, 4, and 5
shall be” twenty-four times the sum of the total ply thickness reduced to the nearest
l/8-inch. The mandrel shall not be less than 1/8 inch.

.3.6.6 Flexibility endurance.

3.6.6.1 Endurance (certification). Uhen flexible printed-wiring is tested in
accordance” with the coupon shall endure 100,000 cycles. There shall be no
evidence of elect; i;ai ;iscontfnuity, short circuits, degradation or rejectable
delamination. After completion of the endurance test, the coupon shall be tested for
electrical defects in accordance with 3.8.3. (see 3.5.9.1 and 3.5.9.2)

.i
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3.6.6.2 Endurance (group B for types 1 and 2, group C for types 3, 4. and 5).
Uhen flexible prfnted-wiring is tested in accordance with be no
evidence of electrical dl.scontinuity, short circuits, degra~a~i~n: ore~~j~c~able
delamination. The number of flexing cycles, flexing rate, and points of application
of the flexing shall be specified on the master drawing. After completion of the
endurance test, the board shall be tested for electrical defects in accordance with
3.8.3. (see 3.5.9.1 and 3.5.9.2) The number of flexing cycles shall be 100, OOI3
cycles when not specified on the master drawing. The mandrel size for types 1 and 2
shall be twelve times the sum of the total ply thickness reduced to the nearest 1/8
inch. The mandrel size for types 3, 4, and 5 shall be twenty-four times the sum of
the total ply thickness reduced to the nearest 1/8 inch. The mandrel shall not be
less than 1/8 inch.

3.7 Construction integrity through micro section examination.

3.7.1 Plated-through hole. The three plated-through holes shall be examined in
the vertical cross-section f_n accordance with 4.8.5.1. Figure 4 shows the
plated-through hole structure evaluation zones; the three zone A areas shall be used
to evaluate plating integrity and related measurements, the two zone B areas shall be
used to evaluate laminate integrity and related measurements. Layer to layer
misregi stration shall not exceed the limits specified in 3.5.6. There shall be .no
cracks in the conductive surfaces, resin smear (types 3 and ~ only), or separation of
conductor interfaces (see figure 5). The extremities of nail-heading (including
foil) shall not exceed one and one-half times the foil thickness [see figure 5).
Nodules, plating folds, or plated glass fiber protrusions in the plated-through hole
shall be considered acceptable provided the hole diameter and plating thickness is
nst reduced below the minimum requirements of the master drawing. Plating shall
conform to the thickness requirements of 3.7.2, and shall be continuous, except for
allowable plating voids (see 3.7.3). Laminate voids (see figure 8) shall not exceed
the limits specified in 3.7.9. Resin recession noted after thermal stress (see
figure 4) shall not be cause for rejection. Prior to thermal stress, resin recession
shall not exceed the limits specified in 3.7.9.

3.7.1.1 Heat-sinking planes. kfhen examined In accordance with 3.7.1 the minimum
dielectric between the plated thru hole and the metal-core shall be .0035 minimum.
klhen tested in accordance with 4.8.6.3.3 the insulation material used for hole-fill
dielectric shall provide an insulation resistance between the core and insulated
plated thru holes greater than 100 Megohms.

3.7.2 Plated deposits or coating thickness. Unless otherwise specified on tha
master drawing plated deposit s or coat ing thfckness shall be in accordance with table
VI and examined in accordance with 4.8.5.2. Plated deposits that are limited to
areas other than in plated-through holes or are less than 0.000030 inch [0.00076 mm)
shall not be measured by metal lographic technics and shall be measured by electronic
or chemical means.

TA8LE VI. Plating or coating thickness.

1 PI ti ng material
la

I Surface and th ru-hole plating th ickness (incnll
I

1
Electroless copper
Electrolytic copper Al
Gold
Nickel
Tinl Lead, fused ~1

Solder ~1 ~1

Sufficient for subsequent electrOdeposftf On i
0.001 minimum (0.03 mm)
0.000050 minimum (0.0013 mm) I
0.0002 minimum [0.005 mm) .1
0.0003 minimum (0.00B mm) at the surface
0.0001 minimum (0.003 mm) inside the hole
0.0003 minimum (0.00B mm) at the surface
0.0001 minimum (0.003 mm) inside the hole

I

Average value (in no case may the thickness be less than 0.0008 inch (0.020 mm)
at any isolated area, excluding void areas acceptable .under paragraph 3.7.3.
Thickness shall be measured at the crest of the conductor or at the crast in the
hole, as applicable. In the hole other than at the crest, minimum
plating/coating thickness shall be copper coverage.
Surface mounted component land patterns shall requira additional coating. The
minimum thickness of solder coating o“ these land patterns shall be
0.0008 inch [0.020 mm).
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/
COPPER CRACKS

n’
‘ F—

R
Smc-m

I

(ACCEPTA )

GLASS FIBER

7. ?

ExAMPLE (TYPE 2 )

f’
CRACKS

NODULE S

3%

NAIL HEAD

SEPARATION

RESIN SMEAR

E~GLASS FIBER PROTUSION

EXAMPLE (TypE 3)

Type of Deficiency Type(s) of “80ati ‘to ‘Uhich Oaficiency Applies

Cracks 2. 3, 4
Nadules 2, 3, 4
Nai 1 head 3, 4
Separation
Resin smear :: :
G1ass fiber protrusion 4

FIGURE 5. Horkmanshi P (illustration of plated-through hole deficiencies )-.
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FINAL PLATING AS SPECIFIED>

\

COPPER CLAD

2

EKCIROOEPOSITiO

(CAN B?& TNAN
ONE LAYER )

., -CTROLEBS
-~ .,

:,:: .“’:. .:’

‘ ‘“”x

“E
:10

FIGURE 6. P1 ati nq thickness.
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3.7.3 Plating voids. Uhen examined +n accordance with 4.8.1 and 4.8. 1.2 the
plated-through hole shall not exhibit more than three plating voids. The combined
len th of the voids shall not exceed five percent of the total wall length; the

iCorn ined area of the voids shali not exceed ten ~erce”t of th e surface area of the
total barrel surface. No voids are allowed at t e interface with a conductor or on
both sides of a hole in the same plane (see figure 4).

3.7. Lf Conductor thickness. The conductor thickness on flexible and rigid-flex
printed-wiring shall be as specified on the master drawing and examined in accordance
with 4.8.5.4.

3.7.5 Etchback or resin smear (types 3 and 4). Flexible a“d rigid. flex
printed-wi ring shal 1 be free of smear.

3. 7.5.1 Etchback. Hhen etchback is specified on the master drawin and examfned
in accordance with 4,8.5.5, the etchback shall not exceed 0.003 inch 70.08 mm) or be
less than 0.0001 inch (0.003 mm) with 0.0005 fnch (0.013 mm) being a preferred value
for etchback when measured at the interlayer connection. The etchback shall be
effective on at least the top or bottom surface of each internal conductor.

3.7. 5.2 Negative etch back. A negative etchback of O.OO3 inches maximum shall be
allowed providing th at the specimen shall meet the requirements. of 3.7.12 following
the thermal stress test.

ho~~7~~~~l %&%%”meet the requirements of 3.7.5.
When etchback is not specified on the master drawing, the

3. 7.6 Undercutting
~“

lihen examined in accordance with 4.8.5.6, undercutting:et
each edga o t e con uctors shall not exceed the total thickness of:cla~~~.$:;pl ated
copper. .. . . . .

3.7.7 Annular ring (internal). Iihen examined in accordam~e wfth” 4.6.”5.7, the
minimum annular rfng for Internal lands for type 3 flexfble. and type 4 rlgfd-flex
shall be 0.002 inch (O. O5 mm). A 20 percent reduction of the mfnimum internal
annular ring specified in 3.7.7, due to dents, nicks, and’ pinholes is acceptable.

3. 7.8 Dielectric layer thickness. Unless otherwise spec”ifiid on the master
drawf ng, he minimum ielectric fckness shall be as ‘defined in 3.7.8.1 and 3.7.8.2
when measured between metallfc peaks fn accordance wfth 4.8.5,8.

3.7.8.1 Rfqid dielectric material (see 3.3.1). When rigid laminates are specified
on the master drawing, there shall be a mini MUm thickness of 0.0035 inch (0.089 mm)
of dielectric material between the consecutive conductor layers, when cured. The
dielectric material shall be comprised of laminate,
layers of prepreg.

prepreg and laminate, or multiple
There shall be no less than two sheets of prepreg used between

each pair of adjacent conductor layers.

3.7.8.2 Flexible dielectric material (see 3.3.3 to 3.3.7). If hen flexible
dielectric materials are specifi fnished type 2, 3, 4, or 5
printed -wirfng shall have a mini;um”~hic~n~~~ ~~ O~~~l~g;nch (0.038 mm) of dielectric
Materfal between the consecutive conductor layers, when cured. .The flexible
dielectric shall be comprised of insulation material , adhesfve, coverlayer, or any
combination thereof.

3.7.9 Laminate voids. Ithen examined fn accordance with 4.8.5.9, finished flexible
::d3r~g~j-flex printed-wiring shall have no delamination (in excess of that allowed

. . . Laminate voids with the longest dimension of 0.003 inch (0.08 mm] or less
shall be permitted (see figure 8) . Resin recession at the outer surface of the
pliited-through hole barrel shall be permitted provided the maximum depth as measured
from the barrel wall does not exceed 0.003 fnch (O. O8 mm) and the resin recession on
any side of the plated-through hole does” not exceed 40 percent of the ~urnulative baii
material thickness (sum of
side of the plated-through

the dielectric layer thickness being evaluated] on the
hole being evaluated (see figure 8).
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ands (prior to thermal stress, rework simulation, or bond
iexible and rigid-fl ex printed-wiring is examined as specified in
all be no lifted lands on the (as received) micro section

specivens. As received meaning subsequent fusing but prior to thermal stress, reworK
simulation, or bond strength.

3.7.11 Rework simulation, plate d-thru holes. Types ~, 3, or 4 flexible and
rigid-flex printed-wiring shall be tested and examined in accordance with 4.8.5.11,
after the fifth cycle of soldering and unsoldering of the test wire, the
plated-through hole shall exhibit no plating or conductor cracks, (blistering or
delamination in excess of that allowed in 3.4.3). Measling shall not exceed the
class 3 allowances of I PC-R-600. Laminate voids in zone B of figure 4 less than .003
inches (.08 mm) are permitted provided all minimum dielectric requirements are met.
Laminate voids are not evaluated in zone k. Laminate voids greater than .003 inches
( .08 mm) inches that extend intO hOth zOnes. shall be caIIs@ fOr re.jecti On.

3.7.12 Thermal Stress.

3.7.12.1 Thermal stress (tYPe 1). When tested as specified in 4:8. ?.7 and
examined in accordance with l__type 1 printed-wiring specimens shall exhibit no
crack fng, separation of plati~g”a~d conductors, lifted lands in excess of that
allowed in 3.7.13, blistering or delamination in excess of that allowed in 3.4.2.

3.7.12.2 Thermal stress (type 2, 3, 4, and 5). Uhen a type 2, 3, 4, or 5 specimen
is tested in accordance with 4.8.2.7 and vfsuafly examined in accordance with 4.8.1,
the specfmen shall exhibit no cracking, separation of platfng and conductors,
blistering or delamination in excess of that allowed in 3.4.2 Measling shall not
exceed the requirements of I PC-A-600, class 3. When examined in mfcrosectfon as
specified in 4.8. 2.7 there shall be no cracks fn the plating or in the internal
fofls. Lam fnate voids in Zone B (see figure 2) with the longest dimension of 0.003
inch (0.08 mm) or less shall be permitted provided the conductor spacing is not
reduced below the minfmum dielectric sPacing, laterall Y or vertically. as $.h Own On
the master drawing. Resin recession at the outer surface of the plated-through hole
barrel shall be permitted and fs not cause for rejectfon.

3.7.13 Lifted lands (after thermal stress rework simulation, or bond strength).
When flexih le and rfgid-fl ex printed-wiring specimens (which have been suhj ectefi to
thermal stress, rework simulation or bond strength) are examined in accordance with
4.8.5.13, the maximum allowance of lifted land from the base material to the outer
lower edge of the. land shall he O.OIJ1 fnch (0.133 mm) On bOth ~fdes Of the hOle.
There shall be a minfmum 50 percent of the land bonded for each side of the hole.
(See figure 9).

3.7.14 Hole solderabilfty. When flexibile and rigid-flex printed-wiring specimens
are tested in accordance with 4.8.2.7 and examined in accordance with 4.8.5.14, the
specimens shall exhibit proper wetting of the wall of the plated-through hole and the
associated land. Solder shall fill the plated-through hole, wetting the entire
walls, and shall extend outward completely around the hole, wetting the land.

3.8 Electrical and environmental requirements.

3.8.1 Moisture and insulation resistance.
the specimen shal I

When tested in accordance wfth 4.8.6.1,
istering, measling, or delamination in excess of

that allowed in 3.4~~),e~bow in excess of that allowed in 3.5.3), and shall have a
minimum of 500 megohms of resistance between conductors.

3.8.2 Dielectric withstanding voltage. When tested in accordance with 4.8.6 .2.1
or 4.8.6.2.2, there shall be no lashover, spark over, or breakdown.

3.9.3 Cfrcuitr~.

3.8.3.1 Circuit continuity (certfffcatton). For certification testfnq, the
circuit continuity test shall be In accordance with 4 .8.6.3.1 and there shall be no
open circuits fn tbe specimen.

3.8.3.2 Cfrcuft continuity (Production). For production testfng, the cfrcuft
continuity test shall be in accordance wfth 4 .8.6.3.2 and there shall be no open
circuits in the flexible and rfgi d-flex prfnted-wf ring.
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FIGuRE 9. Lifted lands.
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3.8.3.3 Insulation resistance (circuit shorts).
4.8.6.3.3,

When tested .in accordance with
ion resistance between mutually insulated conductors shall be

greater than ;OOn~~g~hms.

3.8.4 Thermal shock. When tested in accordance with 4.8.6.4, the specimen shall
meet the circuitry requirements of 3. 8.3 and shall exhibit no evidence of rejectable
delamination. The rigid areas of type 4 boards shall exhibit no blistering,
measling, craztng, or. delamination in excess of that allowed in 3.4.3.

3.8.5 Cleanliness. Uhen tested in accordance with 4.8.6.5, flexible and
rigid-flex printed-wiring shall be free of ionic and other contaminants. In the case
of type ,4 and.5 rigid-flex printed-wiring requiring permanent solder mask coating,
the uncoated boards shall be free of ionic contaminants and other contaminants prior
to the application of solder mask coating.

3.8.5.1 Resistlvity of’ solvent extract (see 6.3) . When noncoated (type 4 and 5
rigid area) rigid-f.l ex printed-wiring is ested in accordance with 4.8.6.5, the
resistivity shall not be less than 2 x 10 ohm-cm (or equivalent) . The equivalent
test method and factori speci.fled in.6.3.l may be used in lieu of the method
specified in 4.8.6.5. Other equivalent .test methods not specified in 6.3.1 may be
used in lieu of 4.8.6.5 only when specifically approved by the government procuring
activity. Such approval will be determined on the basis that the alternate method is
demonstrated to have equal or better sensitivity and employs solvents with the
ability to dissolve flux residue’”as “does the al~ohol -water- solution specified in
4.8.6.5.

3.9 Repairs. Fle’xible and rigid-flex printed-wiring shall not be repaired. The
base, conductor pattern, or coverlayer shall not be repaired.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the supplier is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract or
order. the supplier may use his own or any other facilities suitable for the
performance of the inspection requirements specified herein, unless disapproved by
the Government. The Government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necesary to assure
supplies and services conform to prescribed requirements.

4. 1.1 Test equipment and inspection facilities. Test and measuring equipment and
inspection facilities of sufficient accuracy, quality and quantity to permit
performance of the required inspection shall be established and maintained by the
contractor. The establishment and maintenance of a calibration system to control the
accuracy of the measuring and test equipment shall be in accordance with
MI L-STO-45662. Certified suppliers shall implement and maintain an inspection ~~gtem
which meets the requirements of MI L-1-45208 - Inspection System Requirements.
certified manufacturer is responsible for the quality of product or service provided.

4.2 Classification of inspections. The inspections specified herein are
classified as follows:

a. Materials inspection (see 4.3)

b. Certification inspection (see 4.5).

c. In-process inspection (see 4.6)

d. Quality conformance inspection (see 4.7).

. .
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4.3 Materials inspection. Materfals inspection shall consfst of .certffication
supported by veritying data that ‘the mater fals listed in table VII, used in
fabricating the boards; are in accordance with the referenced requirements or
reference specifications fncluding quality assurance provisions as applicable prfor
to such fabrication.

4.4 Inspection conditions. Unless otherwise specified herein, all inspections
shall be performed in accordance with the test conditions specified in the “General
Requirements” of MI L. STO-202.

4.5 Supp lier’s certification inspection. Supplier’s certification inspection
shall be performed at a laboratory acceptable to the Government (see 6.5) on test
specimens produced with material , equipment, and procedures that will be used in
subsequent production.

4.5.1 Sample test specimens. Sample test specfmens shall conform to the following
for the type shown. der mask shall not be applied to the test specimen;
stiffeners are not req~i red. Test specimens shall meet the requirements specified in
master drawing I PC-B-29/50884, as shown in the appendix.

TABLE VII. Materials inspection.

I I Requf reme.nt
Material paragraph

~f4etal-clad
I

1 am fnate 3 3 1
lPrefmpregnated bonding material (prepreg)
Iflexible clad dielectric

3:3:2

lInsulatfon material
/ 3.3.3

lCOverlayer
3.3.4

/
lShiel ding material

3.3.5

lAdhesives (flexible)
3.3.6

/
!Stiffeners

3.3.7
3.3.8

I
lCopper Foil
lPlated deposits
1
isolder
lSolder flux
I$older mask
lMarking ink

I
3.3.9

! 3.3.10

/ 3.3.11
3.3.12

I 3.3.13
3.3.14

1,

Applicable
specification

MIL P 13949
MI L: P:13949
lPC-FC-241
IPC-FC-231.
IPC-FC-232
Master drawfng
IPC-FC-233
Master drawfng
MI L-S TO-2118
IPC-CF-150
Master drawing
MI L- STO-2118
QQ-S-571
MIL-F-14256
IPC.SM-840

NIA

4.5. 1.1 Sample size. The supplier shall produce six test specimens. four test
specimans shall be tested at a laboratory acceptable to the Government. Two unused
test specimens shall be filed and retained as reference samples by the supplier for a
period of twelve months. The test report shall be submitted to the cognizant
certification organization (see 6.5.1) for verification and approval .

4.S.2 Certification inspection. Certification inspection shall consist of the tests
and fnspectf ons specffied in tab Te VIII.

4.5.3 Extent of certification. Certification of a particular type will be extended
to cover all conductor patterns of that type produced. Certification of type 4
products shall be extended to cover all other types. Certification of type 3 products
shall be extended to cover types 2 and 1. Certification of type 2 shall be extended to
cover type 1. Certification to type 1 shall apply only to that type. Certification of
any type shall be extended to cover the approved type with a stiffener or solder mask.
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NOTE: ilhen certifying for type 2, 3, 4, or 5, a type 1 shall also be submitted at the same
time. Certification of etchback boards shall be extended to cover nonetchback boards.
Nonetchback board certification shall not be extended to etchback boards.

4.5.4 Failures. One or more failures shall be cause for refusal to grant certification
acmroval .~e criterta for specimens shal 1 be as specified in the applicable requirement
piragraph.

I Inspection

I

i
kiateri al

1

i Edges
I (rigid)
I
I Surface
~Imperfecti Ons

i Subsurface
I Imperf ecti ons

I Marking
I (missing
land legibility
I
I Workmanship

I Surface
I sol derabi 1 i ty

I Thermal
I stress
] (type 1)

~oi~gional:

I pattern
I Accuracy

i 80W and
/ twist

I Conductor
I spacing

TABLE VIII. Supplier certification inspection.

:equirainent
paragraph

33th ru
3:3.14

3.4.1.1

3.4.1.2

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

3.4.7

3.5.2

3.5.3

3.5.4

ethod Ic ertlfi cation IT est coupon by
aragraph Itest specimen 180ard type If 4i

I number 11234-G
l(see4.5.l.1) I
I I

4.3 Supplier
1’ Icertificatton

I
4.8.2.1 i 1, 2, 3, 4

I

4.8.2.1 ~ 1: 2, 3, 4

4.8.2.2 ! 1, 2, 3, 4

4.8.2.3 ~ 1, 2, 3,,4

4.8.2.4 ; 1, 2, 3, 4

I

4.8.2.5 i 1, 2, 3, 4

4.8.2.6 I 1

4.8.2.7 /

/

4.8.3.1 ~ 1, 2, 3, 4

I

4.8.3.2 ~ 1, 2, 3, 4

I
4.8.3.3 / 1, 2, 3,’4

1-
1

1-

1
1-

1
1-

1
1-

1

i-

ic-4

I
18-3

I
I
I
1 -----

I

I
I E.5E-5E-5E-5 E-5
I E-3 E-3 E-3 E-3 E-3
I E-1 E-1 E-1 E-1 E-1

llhol e r
specimenl

I

I
..-

X

x

x

x

x

x

---

---

x

x

---

23

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:20Z
Check the source to verify that this is the current version before use.



11 nspection

/

-
I Conductor
I pattern

I Layer to
I layer

lRegistratfon

lAnnular rin
I (external ?:

I Unsupported
I hole
I
I Plated.
I through
~ hole

i Adhesive
i on land

I Coverlayer
I separation

I Coverlsyer
I wrinkles

I Caverlayer
I access
I holes

I Physical:

I Plating
I adhesion
j (tape test)

i Conductor
I edge
I overhang

I Bond
I strength
~ (type I)

i Folding
I flexibility

i Flexibility
I endurance

Icanstruction
Integrity
I (microsection
Iexamination):

I Plated.
I through
~ hole

MI L-P.50BB4C

TABLE VIII. Supplier certification inspection - Continued.

[equl rement
paragraph

3.5.5

3.5.6

).5.7.1

1.5.7 ..2

1.5.8

.5.9.1

.5.9.2

.5.9.3

.6.2

,6.3

3.6.4

3.6.5.1

3.6.6.1

%.7.1

I

I

kthod
laragraph

4.8.3.4

4. B.3.5

4.8.3.6

4.8.3.6

4.8.3.7

4.8.3.8

4.8.3.9

4.8.3.10

fl. B.4.2

{.8.4.3

L8.4.4

I

I 4.8.4.5

I
I 4.8.4.6

I

/

[

I 4.8.5.1

I I

kt-tlt i cati on II eS.t coupon by
:est specfmen lBoard type l/4f
,wmber 11234–5_
see 4.5.1.1) ~

1

1, 4

1

i, 4

L, 4

,2,3,4

,2,3,4

4

1

1

i-----

~ - B-38-3 B-3 B-3

i

I
I

I
IA-3- - - -

I
- A-1 A-1 A-1 -

I
I

I

I
i----

/

/

I

Icc ccc

i

i - - H-2 H-2 H-2 ~
I

I H-1 3/3/3f 31
I

.-. _

i.
;

~ - B-3 B-3 B-3 -/

I I
I
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TABLE VIII. Supplier certification inspection - Continued.

n specti on IR equlrement
I paragraph

P1 atl ng i 3.7.z
or coating I
thickness I

PI ati ng ~ 3.7.3
VOi ds

I
I

Conductor I 3.7.4
thickness I

Etchback i 3.7.5
(when I
required) I

Undercutting i 3.7.6

Annul ar i 3.7.7
ring
(internal) I

ielectric
ayer
hickness:

Rigid
material

Flexible
material

Lami nats
voids

I

i
.I 3.7.8.1

I
I 3.7.8.2

I
I 3.7.9

Lifted [ 3.7.10
1 ands
(as I
(received) ~

Rework i 3.7.11
simulation I
(plated- I
through
hole)

/.
Thermal I 3.7.12
stress
(t.ypes2, I
3, and 4) I

Lifted I 3.7.13
1 ands

/
Hole I 3.7.14
sol der%bi 1 i ty I

Electrical I
and
enviromrentsl I

1“

\ethod
,aragraph

4.8.5.2

4.8.5.3

4.8.5.4

4.8.5.5

4.8.5.6

4.8.5.7

4.8.5.8

4.6.5.8

4.8.5.9

4.8.5.10

4.8.5.11

4.8.5.12

4.8.5.13

4.8.5.14

krtl fi cation IT est coupon by I Iih 1
,est specimen 180ard type 1141 j spe;l&n
wmber [1234-5_
see 4.5.1.1) I

I 1

1, 4 I A-1 A-1 A-1 A-1 A-1 I ---
Ior ororororl
I A-5 A-5A-5A-5A-5 I

1, 4 I A-1 A-1A-1A-1 - i ---
Ioror oror
I A-5 A-5A-5A-5 - ;

1, 4 I A-1 A-1A-1A-1A-1 ~ ---

I
1, 4 1- - A-1A-1- ~ ---

I I

i
I

1, 4 1- - A-1 A-1 A-1 / ---

1, 4

I

I

i
1

1-

1

- A-1 A-1 I ---

1, 4 i - A-2 A-2A-2 - i ---

I
i

/

1 I - 8-3 8-3 B-3 - ] ---

1 I - B-3 B-3 B-3 - I ---

i

15
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hspectfon

Mot sture
and
insulation
resi stance

Dielectric
wi thstandi n!
voltage

:ircui try:

Continuity

Insulation
resi stance
(circuit
shorts)

Thermal
shock

Cleanliness

overlayer
wrinkles

overl ayer
Ccess

older mask
(type IV only

lexible
material

aminate voids

ifted lands

Ifted lands

MI L-P-5 DB84C

TABLE VIII. Supplier certification inspection - Continued.

Requirement
paragraph

3.8.1

3.8.2

3.8.3.1

3.8.3.3

3.8.4

3.8.5 and
3.8.5.1

3.7.10

3.7.13

ethod Ic ertifi cation
aragraph Itest specimen

I number
~(see 4.5.1.11

i
I

4.8.6.2.11 1

4.8.6.3.11
I

4.8.6.3.31

I

I
4.8.6.4 I 1

I
4.8.6.5 / 1, 2, 3, 4

~1,2,3,4

I
!1,2,3,4
1
I
~1,2,3,4

I
I

;1,4
I

11,4

4.8.5.10 ~ 1, 4

4.8.5.13 I 1

lest coupon by
B~r; tipe4~l;l

E-5 E-5 E-5 E-5 E-5

E-5 E-5 E-5 E-5 E-5

0-30-3 D-3 o-3

- D-3 O-3 0-3 D-3

A-1 A-1

A-1 A-1

A-1 A-1

B-3 B-3 B-3 B-3

Tfim
specime

----

---

---

---

x

x

x

x

x

---

---

---

---

1/ See 1.2.1.
~/ Measurement of each rigid section.
~1 One type 1 specimen shall also be submitted.
~/ See figures 17, 19, and 22.

4.5.5 Retention of certification. To retain certification, the supplier shall forward a
report at 12 -month intervals to the cognizant certification organization. The cognizant
certification organization shall establish the initial reporting date. The report shall consist
of:

a. A SUOIIMIY of the ~esult$ of the tests performed for inspection of product for delivery
(group A) indicating as a minimum the number of lots that have passed and the number that have
failed. The results of tests of all reworked lots shall be identified a“d accounted for.
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b. A sunanaty of :the results of tests performed for group B quality’ conformance
inspection tests performed and completed durfng the 12-month period. If the sunsnary of tJe
test results fndfcates nonconformance with specification requirements. and corrective action
acceptable to the procuring activity has not been taken, action shall be taken to remove
certification.

A sumnary of the results of tests performed for group C quality conformance
i nsp~ciion tests performed and cc+npl eted during a 6-month period. Mithin the lZ-month
interval, two group C summaries shall be submitted. If the summary of the test results
1 ndicates nonconf onnance with speci f Icati on requirements, and correcti ve acti on acceptabl e to
the procurf ng activity has not been taken, action shal 1 be taken to remove certif I cation.
Failure to submit the report within 30 days after the end of each 12-month interval shall
result in 10ss of certification. In addition to the periodic submission of inspection data,
the supplier shal 1 immediately notify the cognizant certifying activity when the inspection
data indicates failurs of the product to meet the requirements of this specification with
corrective action acceptable to the procuring activity taken (see 4.7. 1.4.3). In the event
that no production occurred during the reporting period, the supplier shall be required to
recertify [see 4.5).

d. If the flex endurance has not been run for. a one year period, the supplier shall
submit a Class B board to retain certification and endure 100,000 cycles.

4.6 In-process inspection. In-process inspection shall consist of the tests specified in
table 1X when permanent solder-mask coating is requi red,

TABLE IX. In-process inspection.

T Inspection I Requirement I Method I
paragraph paragraph

1 I , 1

I Conductor pattern (type 3 and 4, ; 3.5.5 I r
I prior to lamination]

. . .

I Plating adhesion I 3.6.2 I 4.8.4. z I
I I I I
I Cleanliness and resfstivity 3.8.5 and I 4.8.6. S
I of solvent extract / 3.8.5.1 /

I

4.6.1 ~pli~g p; . . . . When permanent solder-mask coating is required, five rigid-flex
printed-w r ng oar s shal 1 be selected from each lot and subjected to the test of table IX
immediately prior to permanent solder-mask coating. An inspection lot shall correspond to
each production lot or each change of shift of work force, whichever occurs first.
Production 1ots may be grouped based on same materials, same type or types of i nterf acial
connections and terminations, and same pr.xessing requirenwnts.

4.6.2 Rejected 1 ots. Uhen a lot is rejected as a result of a faf lure to pass a test
specified 1n table X the contractor shall withdraw the lot, take corrective action in
connection with the cleaning materials and procedures, reclean the. lot prior to application
of permanent solder-mask coating, and resubmit the lot to the tests of table IX. Rigid-flex
printed wiring boards are not acceptable if the pe~nent solder-mask coating has been
aPPl ied to a contaminated surface.

4.7 Quality conformance inspection.
inspections or tests on

Qual itY conformance inspection shal 1 consist of
the production boards and the quality conformance test coupon area in

tables XI, X11 and X111 for groups A, B, and C [when reouired) inspections. Selection of
test coupons for testing shall be in accordance with tables XI, XII and XIII. Each
production board or panel of boards shal 1 i ncovorate the quality conf orcnance test coupon(s)
as specified on the master draw{ ng. The location of test coupons shall be no Closer to tha.
edge of the panel than the edge of the printed-wiring board to the edge of the panel. Unl es$
otherwise specified, test patterns used in performing group A Inspection and all unused
quality conformance test coupons shal 1 be retained for one year. Unless otherwise sped f i ed,
quality conformance test coupons used in performing group B inspection shall be retained by
the supPl ier.
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4.7.1 Inspection of product for delivery. Inspection of product for delivery shall consist of
groups A and B inspections. Except as specified In 4.7.1.4.3, del I very of products which have passed

rou A inspection shal 1 not be del eyed pendf ng the results of the group B inspection. When group C
?nsp~ctlon is requfred, the contract (p.~hase order’) shall stfp.late delfvery restrictions.

4.7.1.1 Inspection lot. An inspection lot shall consist of all boards fabricated from the same
materials, using he same processing procedures, produced under the same conditions within a maximum
period of one month and offered for inspection at one time.

4.7.1.2 Group A inspection. Group A inspection shall consist of the inspections specified in
table XI. One hundred percent inspection shal 1 be performed for thermal stress, including
plated-through hole and circuitry tests (see table XI).

4.7.1.2.1 Sam lin lan. Statistical sanipl f ng and inspection shal 1 be in accordance with
MI L. STO.1O5 t+++fiispecti on 1 evel I I except for s.mal 1 1 ot sampling. The smal 1 1at sample size
shal 1 be in accordance with table X for lots of 25o boards or less. For smal 1 lots, one or more
failures shall be cause for rejection. Resubmitted 1 ots shal 1 be inspected using ti htened

?inspection. Such lots shall be separate from new lots, and shall’ be clearly identif ed .as
reinspected lots.

TABLE X. Small lot inspection plan.

T Lot size I SamPl e St ze I
I I

/
Zt 15 z

16 tg 40 3
41 to 65 5

I 66 to 110 7
111 to 180

I 181 to 250 :: /

TJJLE XI. Group A inspection.

11 nspection IR i
1P:%%

t lMthd
I p~ra~raph

I
I I I

~

I 13:3.14 1“

I visual: I
I Edges 13.4.1.1

/
I 4.8.2.1

I (flexible) I

; Edges ;3.4.1.2
~ (rigid) ~

/ 4.8.2.1

I
i surface i3.4.2
Imperfections I

i4.8.2.2

I
i surface i3.4.3
Iirmerfection I

~4.8.2.3

1“ I I
I!tarking 13.4.4 14.8.2.4
I (missing and I
~ legibility) I I

1 1

Production IT eSt coupon by ~1 I AUL I
board Iboard type ~/

(percent
defective)

/ I
1 2 3 4 5 major I minor

i
T

I I I

--- i Supplier I
j certification

iI
x ~-----l

I I
x

x

x

x

I i

---

1.0

1.0 I

I
1.0 1

/
1.0 I

1.0 i
/

--- I

I

4.0 I

/
4.0 I

i.
4.0 ~

“1
4.0 I

,.

I
4.0 I

‘.\’

I
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TABLE XI. Group A inspection - Contfnued.

InspectIon IRequfrement lMthd I Production IT 11/
I paragraph lp~ra~raph I

est coupon by I A(JL (percent
boa M \board type Al — I defective)

: I / II 2 3 4 5 I major ml nor
1-

1 I I I
Uorkmanshf p 13.4.5 I 4.8.2.5 I X 1 -----11.0 4.0

Surface 13.4.6 I 4.8.2.6 / --- j~/BB, LIB. l 1.0 4.0
solderability I

I I
Thermal stress 13.4.7

(type 1)~/ I
14.8.2.7 i --- 14/ -.-./1.0 4,0

/–
I I I

dimensional: I
i

I

Hole pattern 13.5.2 I 4.8.3.1 lx :----- / 1.0 4.0
accuracy I

I I i I
Bow and 13.5.3 I 4.8.3.2 I .X 1 -----11.0
twi St

4.0

I I I
Conductor \3.5.4 I 4.8.3.3 I X :--. .. /1.0
spacing

/ 4.0

/ I
Conductor 13.5.5 I 4. B.3.4 ~ X 1 ---- - / 1.0
pattern 1.

/ 4.;

I I
Layer to 13.5.6
1ayer

I 4.8.3.5 I I- BBBBI1.O 4.0

registration I I
i

buwlar ring I I
external): I

/
:

Unsupported 13.5.7.1

I

hole
I 4.8.3.6 I --- lA --- - / 1.0 4.0

I /
I I

P1ated- ~3.5.7.2 I 4.8.3.6 ~.
through

~- A A A - I 1.0 I 4.0

hole I I I I I I

Adhesive 13.5.8 ~ 4.8.3.7 I 1- A AA - I 1.0
on land .1

Coverlayer 13.5.9.1
I
I 4.8.3.8 I X

i 4“0/- - - - - :’ 1.0 4.0
separation I

Coverlayer 13.5.9.2
I

i 4.8.3.9 I X
I

I

1 ----- / ---
wrinkles / ‘--

Cdverlayer
I I
13.5.9.3 I 4.8.3.10 f X

I
1- - - - -“”-[ --- ---

access holes I
:I I I

hysical: I /’
I

Solder mask ~3.6.l
(cure and

[4.8.4.1 i 1- - - G- I 1.0 4.0

adhesion) I I I I }’

P1ati ng ‘~3.6:2 ~4.8.4.2 I 12/ c c c c I 1.0 4.0
adhesion
(tape test) I

\-
1

~1
/

I
I
1’

I
Conductor 13.6.3 14.B.4.3 x l-- - - - / 1,0 4.0
edge
overhang I I I I

I I I I
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TABLE XI. Group A inspection - Contfnued.

m spectl on IR equl Ement IM th d I Productl on
lparagraph

/
lp~ra~raph [ board

/ ;
I

I

> I
iCOnstructiOn i
Integrity 8/ I
I [micrOsectTOn I
I examination) I

I Plated- 13.7.1
~ :~eugh I

I I
I platin90r 13.7.2
I coating \
I thickness

I
i Plating i3.7.3
I voids

I Conductor
I thickness

13.7.4

1
j Etchback i3.7.5
I [when
I required)

/
~ Undercutting ~3.7.6

i Amnular ring i3.7.7
I (internal) I

lDielectric I
I layer
I thickness:

i
I Rigid 13.7.8.1
I material I
I I
I Flexible 13.7.8.2
I material I

i Laminate (3.7.9
I voids

~ Lifted
I
I3.7.1O

I lands
I (as received)!

I Thermal 13.7.12
I stress
I (types2, 3, I
~.4) ~/

I

i Hole i3.7.14
~ solderability~

lElectrical and i
levnironmental: I

I I

/ /

/I
I 4.8.5.1 I

;
I

I 4.8.5.2 I

/
I

I 4.8.5.3 ~

I I
I 4.8.5.4

/
I

I 4.8.5.5 ~

/
I

I 4.8.5.6 ~

I 4.8.5.7 ~

I

I

I 4.8.5.8 /

I
I 4.8.5.8 !

I
I 4.8.5.9 I

[ /
I 4.8.5.10 I

/
/
I 4.8.5.12 !

I
/

I
I 4.8.5.13 f

I
I 4.8.5.14 i

I I

I I

---

---

---

---

---

---

---

---

---

---

---

.-.

---

rest coupon by 11/ I AQL (
Ib?ard type ~1 — I

percent
defective)

1 2 3 4 5 I major I ml nor
I

I I

EBB.

BBBBB

B EBB

~/ BBBB

-B 13-

--- --

-EBB

-- 8B

L/ BBBB

--- .-

-B BB -

--- -

-B B” B-

I

I

8/—

---

---

---

---
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Inspection IR,equi rement
~paragraph

I

~ Continuity ~3.8.3.2

I Insulation i3.8.3.3
I resistance I
~ (## I

I 1

MI L-P-50884C

TABLE XI. Group A inspection - Continued.

~etnod I Production IT est coupon by ~f
aragraph I board [board type Al

I 11 2 3 4 5

I I

4.8.6.3.2 ~ ~f, ~1 1 -----

4. B.6.3.3 I lgl 1 -----
I

I

AQL ( percent r
defective)

I
major I ml nor

I I
100s inspection

I
100% inspection I

I I

*e 1.2.1.
Coupon C & Production Board for type 1.
Based on a per panel basis.
Coupon B or Production Board for type 1.
1.0% maj05 4.0% minor for type 1 or 2; 100% for type 3, 4, or 5.
Based on each board produced.
If required on the contract.
1 coupon per panel shall be microsectioned for Type 3 and 4 boards. The number of coupons to be
microsectioned for Type 3 and 4 boards. The number of coupons to be microsectloned for Type 2 boards
shall be based on a statistical sample per MIL-STO-1O5, general inspection level 11 of the number of
panels produced and shall meet an AOL of 2.5 pe~ent defective.
For types 1 and 2.
For types 3, 4, and 5.
See figures 17, 19, and 22.

4.7.1.2.2 Rejected lots. If an inspection lot is rejected, the supplier may screen out the defective
units and resubmit for reinspection. Resubmitted lots shall be inspected using tightened inspection. Such
lots shall be separate from new lots, and shall be clearly identified as reinspected lots.

4.7.1.3 Group B inspection. Group B inspection shall consist of the examinations or tests specified in
table XII at a laboratory whi_ch has obtained laboratory suitability status from the cognizant certifying
activity (DLSC-EQ). Group 8 inspection shall be made on sample units selected randomly from inspection lots
which have passed group A inspection.

TABLE XII. Group B Inspection.

nspection IRequi rementl Method IT est coupon by I Production board r
Iparagraph {paragraph Iboard type 1/ 3/ I

I
I I I I I

Stiff ener 13.3.8 . . . t II t t k k .-.
adhesion I

I
Marking ink 13.3.14

Bond 13.6.4
strength
(type 1) I

Folding i3.6.5.2
I

Flexibility 13.6.6.2
endurance ~/ I

Rework i3.7.11
simulation I

I
Moisture 13.8.1
and
insulation I
resistance I

I

~4.8.4. B

i4.8.4.4

I

14.8.4.5
1

i4.8.4.6

~4. B.5.11

~4. B.6.l

I

I

1- -

IB -

I

IF F

IF F

I
I-B

I
IE E

I
1.

B

E

B

E E

I

1.
/-

I

I

x

---

---

---

.-.

---

I

I

I I
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TABLE XII. Group B inspection - Continued.

11nspectlon IR equl rement I MetbOd IT est coupon by I Production board
Iparagraph ~paragraph Iboard type 1/ 3/ I

I
I I I I

I
I Dielectric 13.8.2 I
i withstanding I

14.8.6.2.2 lEEEE El---

1 voltage I I I I

I Cleanliness j;.g.;:nd 14.8.6.5 1-----1 x
. . .

I I I I

1/ See 1.2.1.
~/ For Class B boards only (see 1.2.2).
~1 See figures 17, 19, and 22.

4.7.1.3.1 Sampling plan. Two production boards of the most cmnplex pattern of each type and thefr
associated quality conformance test coupons shall be selected from lots which have passed group A
i nspecti on. The sampling shall be on a monthly basis. “Complex” shall refer to the materials
used; dielectric layer thickness; composite board thickness; number of layers; conductor widths and spacings;
intricacy of patterns; size, quantity, quality and positioning of holes; tolerancing of any or all of the
above; and all combinations of the above with respect to their manufacturing difficulty, and their effects
upon the consistent ability of the boards to meet the requirements of group B. Unless otherwise specified
by the procuring activity, “complexity” shall be determined by the manufacturer, using the definition of
complexity given above, subject to approval by the cognizant inspection activity.

4.7.1 .3.2 Failures. If one or more sample units fail to pass group B inspection, the sample shall be
considered to nave failed.

4.7.1 .3.3 Disposition of sample units.
inSp=ti On may be delivered on th

Boards which have been subjected to and which have passed group B
e contract or purchase order.

Unless otherwise indicated in the contract or purchase order, If a sample fails
tO:~;i:”:i~”p_, the ,“pp,i,, shall take corrective action 0“ the materials or ,,0,,ss,s, or

as warranted, and on all units of product which can be corrected and which were manufactured under
~afi~~l 1y the same materials, processes, and so forth, and which are considered subject to the same

Acceptance of the product shal 1 be discontinued unti 1 corrective action, acceptable to the.
Governm&t, has been taken. After the corrective action hs been taken, group B inspection shall be repeated
on additional sample units (all inspection, or the inspection which the original sample failed, at the
option of the Government). Group A inspection may be reinstituted; however, final acceptance shall be
withheld until the group B reinspection. have shown that the corrective action was successful. In the event
of failure after reinspection, information concerning the failure and corrective action taken shal 1 be
furnished to the cognizant inspection activity and the certifying activity.

4.7.1.4 Group C inspection. Uhen specified by the contract or purchase order, roup C inspection shall
consist of t ?he 1 nspectlon or test specified in table XIII. Group C inspection sha 1 be on sample units
selected from inspection lots which have passed groups A and B inspection.

TABLE XIII. Group C inspection.

1 Inspecti on lRequi rement lMethod IT est coupon by reduction board r
I paragraph ~paragraph

/
Iboard type 1/ 31 / .P
11 2 3–4–5 I

I I I
lFolding 13.6.5.2
lflexibility~/ I

~4. B.4.5 l-- FFF~” ~1

I I I
lFlexibilfty 13.6.6.2 14.8.4.6
Iendurance I

1- -FFF ~1
[

I
/.

1/ See 1.2.1.
~1 Coupon F or Production board.
II See figures 17, 19, and 21.

4.7.1 .4.1 Sam lin
+++@

As defined in the contract or purthase order, every 6-month period, one
production boar or t e quality co” fonnance test coupon specified in table XIII shall be selected from
lots which have passed both groups A and B inspection and shall be subjected to the inspection or test
specified in table XIII.
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4.7.1 .4.2 Oispositton of sample units. Sample units which have been
group C inspection shall not be dell vered on the purchase order.

4.7.1 .4.3 Noncompliance. Unless otherwise indicated in the contract
order. if a samDle fafl s to Dass group C fnsDection, the suuulier shall
corrective action on the matkri al= or” processes, or-both, ak” warranted,
unfts of product which can be corrected and which were manufactured under essentially
the same materials, processes, and so forth, and which are considered subjact to the
same failure. .Acceptance of the product shall be discontinued until corrective

subjected to

or purchase
take
and on all

action, acceptable to the Government, has been taken. After the corrective action
has been taken, group C inspection shall be repeated on additional sample units (all
inspection, or the inspection which the original sample failed, at the option of the
Government). Groups A and B inspection may be reinstituted; however, final
acceptance shall be withheld until the group C reinspection have shown that the
corrective action was successful . In the event of failure after reinspection,
information concerning the failure and corective action taken shall he furnished to
the cognizant inspection activity and the certifying activity. The noncompl f ante
shall be specified on the master drawing.

4.8 Methods of inspection.

4.8.1 .Visual and dimensional inspection. Flexible and rigid-flex printed-wiring
shall be 7nspected to verify that the des<gn, construction, physical dimensions,
marking, and workmanship are in accordance with the applicable requirements (see 3.4,
3.5 and 3.6) and the master drawing (see 3.1). Features of the bOard shall be
inspected using an optical apparatus or aid which provides a minimum magnification of
3 diopters (approximately 314X). Referee inspection of board features shall be
accomplished at a magnification of 10X.

4.8. 1.2 Micro section examination. Micro section examinations (such as
plated-through hole, plating thickness, foil thickness, and so forth) shall he
accomplished by using methods in accordance with I PC-TM-650, method 2.1.1.

4.8.1 .2.1 Micro sectioning and exami Specimens to be micro sectioned shall be
micro sectioned in accordance with 1 Pc 50, Method 2.1.1. Plated-through holes
shall be rnicrosectioned in the vertical plane at the center of the hole and examined
for foil and plating integrity at a magnification of lOOX ● 5%. Referee examinations
shall be accomplished at a magnification of 200X ● 5 percent. Each side of the hole
shall be viewed independently. A minimum of one micro section containing at least
three holes shall be made for each sample tested. Examination for laminate
thickness, foil thickness, plating thickness, solder coatings, lay-up Orientation.
laminating and plating voids, and so forth shall be accomplished at magnifications
specified above. Plating thickness below 0.000030 inch (0.00076 mm) shall not be
measured using metal lographic techniques.

4.8.2 Visual inspections.

4.8.2.1 Edges (rigid and flexible) (see 3.4.1.1 and 3.4.1.?). The edges of
flexible and rigid sections shall be inspected in accordance with 4.8.1.

4.8.2.2 Surface imperfections (see 3.4.2). Surface imperfections shall be
inspected in accordance with 4.8.1.

4.8.2.3 Subsurface imperfections (see 3.4.3). Subsurface imperfections shall be
inspected in accordance 4.8.1.

4.8.2.4 Marki rig (see 3.4.4). The marking shall be inspected in accordance with
4.8.1.

4.8.2.5 Workmanship (see 3.4.5). Inspection of flexible and rigid-flex
printed-wiring for workmanship shall be inspected in accordance with 4.8.1.

4.8.2.6 Surface solderability (see 3.4.6). Specfmens shall be tested for surface
solderability in accordance with I PC-S-801.
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4.8.2.7 Thermal stress (solder float) (see 3.4.7 and 3.7.12). The specimens shall
be condfttoned at for minimum of s~x hours to remove
moisture. Note: More ;omplex specim~ns may require longer conditioning times.
After condltlonfni, place specimens in a desslcator on a ceramic plate to cool . The
specfmens shall then be fluxed (type RMA per MI L-F-14256) and tlOated. in a s?lder
bath of composition Sn 60, 62, or 63 percent maintained at 550 F ● 10 F (287 C * 6-C)
for a period of 10 seconds. Solder temperature shall be measured at a pro]: t~:pth
not to exceed 1.00 inch (25.4 mm) from the molten surface of the solder.
thermal stressing, place specimens on a piece of insulator to cool . Type 1 shall he
examined in accordance with 4.8.1 and meet the requirements of 3.4.7. Types 2, 3 and
4 shall be examfned in accordance with 4.8.5.12 and meet the requirements of 3.7.12.

4.8.3 Dimensional inspections.

4.8.3.1 Hole pattern accuracy (see 3.5.?). Hole pattern accuracy shall be
examined in accordance with 4.8.1.

4.8.3.2 80W and twist (see 3.5.3). BOW. twist, Or anY cOmbinatf On thereof.
be determined by physical measurement and percentage calculation. The calcula
shall be based on the formula:

shall
ion

%.

0.

L=

the measured deviation, worst case, of the board mounting
surface from a. true plane best approximating the mounting
surface. Use the cumulative plus and minus planer
deviations.

the measured breadth dimension of the board along the
direction of the board’s greatest degree of curvature.

4.8.3 .2.1 Practical measurement of “O”. Stand the assembly on two extremities of
the board, at a zero planar reference. Ilock the board so the two other points of
greatest deviation from zero are equally displaced from zero (“twist” predominant),
or rock the board so the other diagonal extremes closest to zero are equally
displaced from zero (“bow” predominant). Measure the displacement from zero at the
point on the mounting surface farthest from zero.

4.8.3 .2.2 Practical measurement of “L”.

a. Twist predominant; measure the diagonal of the board along the direction of
greatest apparent curvature.

b. 80W predominant; measure the width or length of the board along the side most
greatly curved.

4.8.3.3 Conductor spacing (see 3.5.4). Conductor patterns shall be examined in
accordance with 4.8.1 and 4.8.5..1.

4.8.3.4 Conductor pattern (see 3.5.5). Conductor patterns shill be examined in
accordance with 4.8.1.

4.8.3.5 Layer to layer registration (see 3.5.6). Layer to layer registration
shall be de~ermined by visual evaluation of .a mln~mum of two registration coupons,
positioned at diagonally opposing corners Of the prOducti On Panel. The desf9n Of the
coupon is optional but shall be position ed. by the manufacturer within the accuracy
described for the production master (see M.IL-STO-2118). kAhen micro sectioning is used
to evaluate layer to layer registration (see figure 10), the layer to laYer
registration shall be measured at a magnification of lOOX * 5 percent after ve~;~cal
micro sectioning ‘of two plated-through hole samples as detailed in 4.8.1.2.1.
sample shall be vertically cr.oss-iectioned parallel to the bOard length. and One
vertically cross-sectioned perpendicular to the board len th.

J
These micro sections

shall be evaluated by computing the difference of certerl nes of all lands of all
conductor layers shifted to extreme positions (see figure 10).
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4.8.3.6 Annular ring (external) (unsupp
~. IAhen exam fried

orted and plated-through hole) (see
in accordance with 4.8.1, the measurement of the annurar ring

on external layers fs from the inside surface (within the hole) of the plated hole or
unsupported hole to tha outer edge of the annular ring on the surface of the board
(see figure 10).

4,8.3.7 Adhesive on land (see 3.5.8). Examination for extruded adhesive on lands
shall be”in accordance with 4.8.1.

4.8.3.8 Coverlayer separation (see 3.5.9.1). Examfnatfon for coverlayer
separation shall be in accordance with 4.8.1.

4.8.3.9 Coverlayer wrfnkles (see 3.5.9.2). Exam fnatfon for coverlayer wrfnkles
shall be fn accordance with 4.8.1.

4.8.3.10 Coverlayer access holas (see 3.5.9.3). Examination of coverlayer access
holes shall be fn accordance wfth 4.8.1.

4.8.4 Physical inspections.

4.8.4.1 Solder mask cure and adhesfon (see 3.6.1). The premanency and adhesion of
$y:~:M~g}:$r mask t lex printed-wiring sisal T be determined fn accordance wfth

Testin: ~h~ll-be dona prior to and subsequent to solderfng using a RMA
flux (or equivalent) in accordance wfth MI L-F-14256 and defluxing using
Trfchlorethane 1, 1, 1 (or equivalent).

4.8.4.2 Plating adhesfon (see 3.6.2). A strfp of pressure sensitive cellulose
tape conforming to type of L-T-90, 1/2 fnch wfde and 2 inchas long shall
be placed across the surf~c~ ~~sthe conductor pattern and pressed ffrmly to the
conductors eliminating afr bubbles. A tab shall be left for pull fng. The tape shall
be pullad with a snap pull at an angle of approximately 90” to the board. Tape shall
be appl fed to. and removed from three dffferent locatfons on each board tested.
edge board contacts are part of the pattern, at least one pull must be on the

When

contacts. Fresh tape shall be used for each pull . If overhan metal breaks off
(slfvers) and adheres to the tape, ft fs evfdence of overhang ?see 3.6.3); but not a
plating adhesfon faflure (sac 3.6.2).

4.8.4.3 COnductOr ed a overhang (see 3.6.3). The extant of overhang, on
conductors plated wft h ~old datermfned by maasuring the conductor wfdth
before and after machan caliysr~movi;g the overhang metal . If a refaree test is
required, cross-sectioning of the conductor shall be performed. The procedure for
t’eMOVing gold overhang metal , for thfs test, shall be aS follow5:

a. Uet the board fn tap water at approximately room temperature.

b. Uhile wet, brush the board wfth a brass wire brush to remove the overhang
metal. Brush fn the direction of the functional line, usfng moderate pressure.

4.8.4,4 Bond strength (unsupported holes) (see 3.6.4). Thraa hOles per cOuPon
shall be tested. Ih i t d i 1 d h 11 h af- ametar whose difference
between the hole dia~et~~~senowg;~at~~ t;a~ O.O~~ef~ch (0.51 mm) or lass than 0.010
fnch (0.25 mm). Insart wfres fn holes and solder by machine or by hand, as
applicable. .The wires shall not be clinched. Subject wires to five cycles of
unsoldering and solderfng by hand after the initfal mach$ne 01. hand Solder. fng.
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Ourln the five c cles the wires shall be completely removed during each unsoldering
? {opera fon and rep aced during each soldering operation. A 60-watt conventional

soldering iron ~perating at a rfduced voltage sufficient to produce a tip temperature
of 450 F to 500 F (232”c to 260 C), shall be used for the unsoldering and solderfng
opera tfon. The iron shall be applied to the leads, not the foil , and shall be
appl fed Onl Y as long as is necessary to perform the unsoldering and solderlng
o eration. Followfng the fifth cycle, the flexfble printed-wiring shall then be

!c amped fn the jaws of the bond tester. A Dull at the rate of two inches ger mfnute
shall be applied to the wfre on the land sfde (opposite component side) of’ an
unsupported hole. The pull shall be applfed until the specified load (see 3.6.4) is
reached. The tensile pull of 500 pounds per square inch for a land shall be in
accordance with the following formula:

4L

~(,d22 - d12)

~ 500 PSI

where: 61 . hole dfameter
d: ~ ;~rij diameter

The load shall be applied perpendicular to the major surface of the land until
requi red {ou”dage is reached or a failure occurs. 8reakfng of a wire, or wire
Dul lout s all not be considered as a faf lure. but the wire shall be resoldered

the

and
pulled agafn. It shall be considered” a fiiitire when a land around an unsupported
hole is loosened.

4.8.4.5 Folding flexibility (see 3.6.5). The folding test shall be fn a manner

~!~~rf~~~?~~~ l~~e ~!~i~~~d~~!a~~~rs shall be specfffed:
requirements shall be as specified on the

a. direction of bend
b. degree of bend
c. number of fold cycles
d. dfameter of mandrel (for certfffcatlon dfameter of mandrel twelve times
overall material thfckness for type 1 and 2 and twenty-four times overall
material thickness for types 3 and 4)
e. pofnts of application

A fold cycle shall be defined .ss taking one end of the specimen and folding it ~round
a mandrel and then untold back to the orfgfnal startfng position, traveling 180 in
one dfrectfon and 180 fn the opposite direction. A fold cycle maY also be de ffned”

dfrectfo”! a~d t~en unfold back to th$ original startfng posftfo”,wfth each end
as foldfn (usfn opposite ends) the ends toward each other (fold the same

traveling 90 in one direction and 90 fn the opposite direction. The specfffed
number of fold cycles shall be performed with the mandrel placed in contact wfth the
specimen on one sfde and then again with the mandrel placed in contact with the
specimen on the opposite sfde. After completion of the foldfng test, both
dfrectfons, the flexible or rigid-flex printed-wfrfng shall be. tested for electrical
defects in accordance with 3.8.3.

4.8.4.6 flexibility endurance (see 3.6.6).
be in accor~ance with

The flexibility endurance test shall
lPC --, eo 2.6.3.1.

apply:
The following exceptions shall

a. Unfversal Mfg. , Fatigue Ouctflfty Flex Tester, Model 2 FOF shall be used
instead of Model FoF-1.

b. Specimens to be tested shall be fn accordance wfth Tabla VIII or XII, as
applicable.

.
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FIGuRE 11. Folding test.
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The flexibility endurance test requirements for certification shall be
in 3.6.6.1 and shall be as specified on the master drawing for group B
minimum parameters specified on the master drawing shall be:

a. Number of flex cycles.
b. Oiameter of mandrel .
c. Flexing rate.
d. Points of application.
e. Travel of loop (one inch mfnimum).

as specified
tests. The

After completion of the endurance test, the flexibla printed-wiring shall be tested
for electrical defects in accordance with 3.8.3. The flexibility endurance test may
be performed using an alternate method specffied in 6.4.

4.8.4.7 Stiffener adhesion (see 3.3.8). Using a sharp instrument such as a
scalpel or razor blade, cut a ~attern apPrOXf Mately one-half inch wide by three
inches long through the flexib e printed-wiring to the stiffener so that
aPPrOxfmatel Y half-way through the peeling operation the sample will be perpendicular
to the pull. Pull at a rate of 2 ● 114-inch per minute. Take readings at the
beginning of the pull , middle and end of the pull and average these readings to
determine acceptability. The peel strength between the flexible printed-wiring and
the stiffener shall be a minimum 3 pounds per inch of width.

4.8.4.8 Marking ink (see 3.3.14). Marking ink used on flexible and rigid-flex
print ed-wir7ng shall be tested .in accordance with MI L- STD-202, Method 215A. There
shall be no evidence of physical damage and the marking shall remain legible.

4.8.5 Construction integrity inspections (micro section examination).

in

be

4.8.5.7 Annular ring (internal) {see 3.7.7). The internal annular r
examined in accordance with 4.8. 5.1 and meaaured as shown on figure 10.
;g:;g~ement shall apply to all internal lands, both sides of the hole,

4.8. 5.1 Plated-through hole (see 3.7.1). Plated-through holes shall be examined
and micro sectioned in accordance with 4.8.1.2 and 4.8.1 .2.1 and meet the requirements
of 3.7.1. I

4. 8.5.2 Plating thickness (see 3.7.2). Plating or coating thickness .on the
surface and in th T t d th h hole shall be examined in accordance with 4.8.5.1,
Plating or coatin~ ~e~sfir~me~~~gin the plated-through hole shall be reported as the
average of three determinations per each side of the hole. Isolated thick or thin
sections shall not be used for averaging. Platings that are limited to areas other
than in plated-through holes or are less than 0.000030 inch (0.00076 mm) shall be
measured by electronic or chemical means.

4.8.5.3 Plating voids (see 3.7.3). Plating voids shall be examined in accordance
with 4.8. 5.T.

4.8.5.4 Conductor thickness (see 3.7.4). Conductor thickness shall be examined
accordance with 4.8.5.1.

4.8. 5.5 Etchback or smear removal (see 3.7.5). Etchback or smear removal shal 1
examined in accordance with 4.8.5.1.

4.8.5.6 Undercutting (see 3.7.6). Undercutting shall be examined in accordance
with 4.8.5.1.

ng shall be
This

or all three
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4.8. 5.8 Dielectric layer thickness (see 3.7.8). Dielectric layer thickness shall
be examined in accordance with 4.8.5.1. The measurements shall be made at the
closest point between consecutive conductor layers.

4.8.5.9 Laminate voids (see 3.7.9). Laminate voids shall be examined in
accordance With 4.s. 5.1.

4.8.5.10 Lifted lands [see 3.7.10). Lifted lands on the (as received)
micro section specimen shall be examined in accordance with 4.8.5.1.

4.8.5.11 Rework simulation, plated-through hole (see 3.7.11). Rework simulation
of plated-through holes shall be In accordance with IPC-TM-~ , Method 2.4.36.
Following the fifth cycle of soldering and unsoldering of the test wire, the
plated-through holes shall be micro sectioned and examined in accordance with 4.8.5.1
and meet the requirements of 3.7.11. The rework .simulation sh?ll be performed after
stabilizing of the coupons at temperatures of 59 F to 95-F (15 C to 35-C) and
relative humidity of 40 to 85 percent for a period of 24 hours.

4.8.5.12 Thermal stress (types 2, 3, and 4) (see 3.7.12). Thermal stress test
shall be in accordance with 4.8.2.7. After thermal stress~ng and cooling of the
specimens, they shall be micro sectioned and examined in accordance with 4.8.5.1 and
meet the requirements of 3.7.12.

4.8.5.13 Lifted lands (see 3.7.13). Types 2, 3, and 4 specimens, which have been
subjected to tests specifi 2.7 or 4.8.5.11, shall be examined for lifted
lands in accordance with 4~8.5!l. ” “Type 1 specimens, which have been subjected to
tests specified in 4.8.2.7 or 4.8.4.3, shall be examined for lifted lands in
accordance with 4.8.1. Referee inspection for lifted lands may be accomplished by
micro sectioning of the unsupported holes in accordance with 4.8.1.2.1.

4.8.5.14 Hole solderability (see 3.7.14). The specimen shall be examined for hole
solder ability in accordance with 4.8.5.1.

4.8.6 Electrical and environmental fnspectio”~.

4.8. 6.1 Moisture and insulation resistance (see 3.8.1). The moisture and
insulation resistance for
in accordance with IPC-TM-65; ~ Me~h~~ 2~6!3.

leX printed-wiring shall be performed
Con formal coating in accordance with

MI L-I-46058 shall beapplied to the. external conductors prior to chamber exposure.
All layers shall have a 100 *1O volts dc polarizing voltage applied during chamber
exposure. Final measurements shall be made at room temperature within two hours
after removal from the test chamber. If mealing of the con formal coating occurs and
the test specimen fails to pass the requirements, the test shall be rerun.

4.8.6.2 Dielectric withstanding voltage (see 3.8.2).

4.8.6 .2.1 Of electric withstanding voltage (certification). The dielectric
withstanding voltage test shall be performed
301.

in accordance with MI L- STD-202, Method
The following details and exceptions apply:

a. Magnitude of test voltage: 500 volts ac
b. Duration of application of test voltage: 60 seconds

4.8.6 .2.2 Dielectric withstanding voltage (production). The dielectric
withstanding vol tage test shall be performed
301.

in accordance with MI L- ST D-202, Method
The following details and exceptions apply:

Magnitude of test voltage: 1000 volts dc
:: Ouration of a plic,ation of test voltage:

?
30 seconds

c. Points of app ication: The dielectric withstanding voltage shall be applied
between all common portions of each conductor pattern and all adjacent
common vortions of each conductor pattern. The voltage shall be applied

conductor patterns of each layer and the electrically isolated
of each adjacent layer.

between
pattern
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4.8.6.3 Circuitry (see 3.8.3).

4.8.6 .3.1 Continuity testing (certification) (see 3.8.3.1). A current of one
ampere shall be passed hrough each conductor or group of interconnected conductors
of the coupon fOr 30 seconds by applying electrodes on the terminals at each end of
the conductor or group of conductors.

4.8.6 .3.2 Continuity testing (production) (see 3.8.3.2). A current shall be
passed through each conductor or group of interconnected conductors by applying
electrodes on the terminals at each end of the conductor or group of conductors. The

current passed through the conductors shall not exc$ed those specified in
MI L-sTO-2118 for the smallest conductor in the circuit.

4.8.6 .3.3 Insulation resistance (circuit shorts) (see 3.8.3.3). The resistance”
test shall be performed in accordance with --, Method 02. The following

details and exceptions apply:

a. Test condition A.
b. Elect rication time:

(1) Certification - 1 minute.
(2] Production - 30 seconds. unless automatic testing is. used in which case

the machine parameters will be allowed.

4.8.6.4 Thermal shock (see 3.8.4). The specimens shall be tested for thermal
shock in accordance with method 7, test condition B-3, of MI L- STO-202. Note: The
specimens shall be subjected to each specified temperature extreme for a minimum of
15 minutes, maximum of 17 minutes. This test is applicable for base material tYpe S
GF, and GI. Transfer time between chambers shall be such that the ambient
temperature shall reach the specified temperature within two minutes after the
specimen has been transferred to the appropriate chamber. After completion of 100
thermal cYcles, a circuitry test shall be performed in accordance with 4..8.6.3.

4.8.6.5 Cleanliness and resistivity of solvent extract (see 3.8.5 and 3.8.5.1). A
convenient-sized funnel shall be positioned over an electrolytic beaker.
printed-wiring board shall be suspended withfn the funnel. A wash solution ~f 75
percent by volume of ACS reagent grade isopropyl alcohol and 25 percent by volume of

or greater tha. 6 x 10~eol~e~a~~~iimeters (see 6.3) The “ash solution shall be
distilled water shall The wash solution must have resist ivity equal to

directed in a fine stream from a wash bottle onto b;th sides of the printed-wiring
board until 100 milliliters of the wash solution is collected for each 10 square
inches of board surface (including both sides of the board). The time required for
the wash act fvftY shall be a minimum of one minute. It is imperative that the
initial washings be included in the sample to be measured. for resistivity. The
resistivitY of the collected wash solution shall be measured with a conductivity
bridge or other instrument of equivalent range and accuracy. . The alternate test
methods given in 6. 3.1 may be used to perform the cleanliness test.

4.8.6 .5.1 Cleanliness (Organic contaminants). The printed-wiring board shall be
tested in accordance with --, e~ 2.3.38 and Method 2.3.39.

4.8.7 Classification of defects. Unless otherwise specified on the master
draWing, the classification of defects for visual , dimensional , physical ,
construct.fon inte9rity, and electrical and environmental inspections shall be as
specified herein. A suggested coding system is indicated to allow the use of an
automated data processing system so that a particular coded number will be applicable
only to a specific kind of defect. The letter ‘A” is for major defects and the
letter “B” for minor defects.
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Defect
Code

Number

A101

A102

A103

A104
A105

A106

A1O.7
A108

A109

A11O

Alll

A112

A113

A114

A115

A116

A117

A118

A119
A120

B201

B202

B203

B204

MI L- P-50884C

MAJOR OEFECTS

ImDrODet’ configuration of flexible printed-wiring
drawing). -

Improper location of mounting holes (usually
nonplated-through holes, see master drawing).

ImDrooer location of land holes (Dlated-throuah
holes or non-plated-through holes, see 3.1);

Missing or improper laminate material (see 3.3.1
Missing or improper solder coating or tinllead pl

3.3.10 and 3.3.11).

see master

nd 3.:
ting

, if

.3).
see

Missing or improper ” objective evidence on materia”
apPrOprfate (see 3.3.11 and 3.3.12).

Improper conductor pattern (see 3.5.5).
Conductor edge roughness greater than 0.005 inch from peak

to valley over any 0.500 inch in length (see 3.5.5).
Spacing between conductors less than the minimum spacing

shown on the master drawing (see 3.5.4).
Evidence of repair to the flexible and rigid-flex printed

wiring (see 3.9).
Presence of slivers or whiskers of conductor pattern

(see 3.6.2).
Evidence of looseness of bond or any conductor length or any

indication of peeling among the elements of the
flexibl elri aid-flex nrinted-wirina.

Any crack .”ih~p, tear,’ cut or separation from the base
material or conductor pattern at any edge or opening
(see 3.5.9.1).

Delamination between the coverl aver and base. exceot as
allowable in 3.5.9.1.

Land holes: The hole shall be cleancut with no visible
chipping or cracking in the wall of the holes and there
shall be no bulging around the holes or reduction of the
hole diameters with base materials such as adhesives.

Minimum annular ring between land hole and its surrounding
conductor pad, less than specified in 3.5.7.

Vo~~s3i; ~ny plated-through hole in excess of those allowed
. . .

Misregistration of coverlayer access holes greater than
allowed in 3.5.9.3.

Presence of adhesive area
Bo:na~d5t:i$t (tyPe 4 O“,y!rf~t~~C~~~ nO:li~~;d,itOt; ~”!:

. . .

MINOR OEFECTS

Improper diameter of mounting holes usually nonplated-through
holes (see master drawing):

Improper diameter of land holes (plated-through holes or non-
plated-through holes, see 3.1).

Marking mis”sing, improper, illegible or misleading see
3.4.4).

Evidence of poor workmanship (see 3.4.5).
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5. PACKAGING

5.1 Preservation. Preservation shall be level A or C, as

5.1.1 Level A.

5.1.1.1
accordance

5.1.1.2
accordance

5.1.1.3

5.1.1.4

Flexible and rigid-flex printed wiring
W: P-116. process c-l.

specified (see 6.2).

shall be cleaned in

Flexible and rigid-flex printed wiring shall. be dried in
wiL-P-116.

Preservative app lication. Contact preservatives shall not he used.

Unit. packs. Flexible and rigid-flex printed wiring shall be individually
unit packed in accordance with suhmethod IA-8 of MI L-P-116 insuring compliance with
the applicable requirements of that specification. Each unit pack shall he enclosed
in i supplementary container conforming to pPP-B-566, PPP-B-676 or PPP-B-636.

5. 1.1.5 Intermediate packs. Intermediate packs are not reaui red.

5.1.2 Level C. The lev?l C preservation for flexible and rigid-flex printed
wiring shall. conform to the MI L- ST O-794 requirements for this level .

5.2 Packing. Packing shall be level A, B or C, as specified (see 6.2).

5.2.1 Level A. The packaged flexible and rigid-flex printed wiring shall be
packed in~oxes conforming to PPP-B-601, overseas type; PPP-B-621, class 2 or
PPP-B-585, class 3. Closure and strapping shall be in accordance with the applicable
container specification.

5.2.2 Level ,B. The packaged flexible and rigid-flex printed wiring shall be
packed in fiberboard containers conforming to PPP-B-636, class weather reSi Stant.
style optio,nal , special requirements. The requirements for hox closure,
waterproofing and reinforcing shall be in accordance with method V of the PPP-B-636
appendix.

5.2.3 Level C. The level C packing for flexible and rigid-flex printed wiring
shall con~ the MI L- STD-794 requirements for this level .

5.2.4 Unitized loads. Unitized loads, commensurate with the level of packing
specified in the contract or order. shall be used whenever total quantities for
shipment to one destination equal 40 cubic feet or move. Quantities less than 40
cubic feet need not be unitized. Unitized loads shall he uniform in size and
quantities to the greatest extent practicable.

5.2.4.1 Level A. Flexible and rigid-flex printed wiring, packed as specified in
5.2.1, shall be unitized on pallets in conformance with MIL- STD-147, load type I,
with a wood cap (storage aid 5) positioned over each 10ad.

5.2.4.2 Level B. Flexible and rigid-flex printed wiring, packed as specified in
5.2.2, shall be unitized as specified in 5. 2.4.1 except that weather resistant
fiberboard caps (storage aid 4) shall be used in lieu of wood caps.

5.2.4.3 Level C. Flexible and rigid-flex printed wiring, packed as specified in
5.2.3, shall be unitized as specified in MI L- ST O-794 except that conformance to
MI L- STO-147 is not required.
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5.3 Markln$. In addition to any special or other identification marking required
by the contract (see 6.2), each unit, supplementary and exterior container and
unitized load shall be marked in accordance with MI L- STD-129. The complete military
or contractor’s type or part number (including the FSCM), as a pl icable, shall be

Imarked on all unit and intermediate packs in accordance with t e identification
marking provisions of MI L. STD-129.

5.4 General .

5.4.1 Exterior containers. Exterior containers (see 5.2.1, 5.2.2 and 5.2.3) shall
be of a m7nimum tare and cube consistent with the protection required and shall
contain equal quantities of identical stock numbered items to the greatest extent
practicable.

5.4.2 Packaging inspection. The inspection of these packaging requirements shall
be .in accordance with 4.7.2.

5.4.3 Army acquisitions.

5.4. 3.1 Level A supplementary containers. All supplementary containers shall be
either weather (or water) resfstant or overwrapped with waterproof barrier materials
(see 5.1.1.4).

5.4.3.2 Level A packing-. In addition to that specified in 5.2.1, metal. strapping
shall conform to QQ S 781 type 1, finish A. tAhen the gross weight exceeds 200
pounds or the conta~n~r l;ngth and width is 48 x 24 inches or more and the wefght
exceeds 100 pounds, 3 x 4 inch skids (laid flat) shall be applied in accordance with
the requirements of the container specification. If not described in the container
specification, the skids shall be applied in a manner which will adequately support
the item and facilitate the use of material handling equipment.

5.4. 3.3 Level A and 8 unitization. Unitization (see 5.2.4) shall be necessary
when skids are not required (see 5.4.3.2) , when quantities per destination exceed
either a total of 25o pounds (excluding the pallet), or when the volume equals 20
cubic feet or more ‘and the container size permits the use of one of the pallet
patterns of MI L-STO-147. A quantity of containers, packed as specified in 5.4.3.2,
except that the container strapping may be omitted, shall be placed on a pallet, load
type I, conforming to MI L- STO-147. The pallet shall conform to NN-P-71, type IV,
using group I or 11 woods. The loads shall be bonded to the pallet by strapping
;~nforming to QQ-S-781. type I, finish A, or shrink film conforming to L-P-378, type

Stretch wrap in accordance with MI L- STO-147 is authorized for shipments within
the continental U. S. and for all containerized shipments.

6. Notes.

6.1 Ordering data.

6.1.1

a.
b.
c.
d.
e.
f.
9.

;:
j.
k.

All acquisition documents should specify the following:

Title, number and date of this specification.
Title, number and date of applicable master drawing (see 3.1).
Appropriate type (see 1.2.1 and class (see 1.2.2) designation.
Type of laminate material (see 3.3.1 and 3.3.3).
Minimum conductor width (see 3.1) .
Minimum conductor spacing (see 3.5.4).
Part identification (if applicable), and marking instructions including size,.
location and method (see 3.4.4).
Levels of preservation-packaging and packing required (see 5.1 and 5.2).
If special or other identification marking is required (see 5.3).
Flexibility requirements (see 3.6.5 and 3.6.6).
Termination technique (6”.2).
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6. 1.2 Acquisition documents must also specify the following data, if applicable:

a. Plating, if other than solder coating or tinllead (see 3.3.10).
b. Conductor edge overhang, if applicable (see 3.6.3).
c. Edge requirement, if other than those specified in 3.5.9.
d. Insulation resistance requirements (see 3.8.3.3).
e. Peel strength, if applicable (see 3.6.2).
f. Extruded adhesive requirements, of other than those specified in 3.5.8.
g. Nondelivery of sample units which have not been subjected to the continuity

test and have passed all other tests to groups A and B inspection (See
4.7.1.4.3).

6.2 Solderability. The requirements for solderability specified in this document
are intended to ensure compatibility with the soldering operations to be used in
maintenance of repairable assemblies which may employ flexlble and rigid-flex
printed-wiring. This is not intended to preculude the use of other types of
terminations which may be used (e. g., weldlng in nonrepairable assemblies). However,
other tests, inspections or materiels requirements might be required in the master
drawing (e. g., nickel plating to facilitate welding).

6.3 Resist ivlty of solvent extract (see 4.8.6.5). This test procedure, includfng
solution preparation and a la borator{ ware cleaning procedure, is documented in,
Material s Research Report No. 3-72. Printed-wiring assemblies; detection of ionic
contaminants on. ” Application for copies of this report should be addressed to the
Commander, Naval Avionics Facility, Indianapolis, IN 46218.

6.3.1 Alternate methods. The following methods of determining the cleanliness of
flexible printed-wiring have been shown to. be equivalent to the resist ivity of the
solvent extract method:

a. ~f; ~enco Alloy and Chemical Company, Incorporated, ‘Omega Metertm, Model

b. Alpha Metals Incorporated, ‘Ionographtm. ”
c. EI Oupont Company, Incorporated, ‘1ON Chase rtm. ”

Test procedures and calibration techniques for these methods are documented in
Materials Research Report 3.78, “Review of Oata Generated with Instruments Used to
Detect and Measure Ionic Contaminants on Printed-liiring Assemblies. ” Application for
copies of this report should be addressed to the Commander, Naval Aviontcs Center,
Indianapolis, IN 46218. Table XIV lfsts the equivalence factors for these methods
in terms of microgram equivalent of sodium chlorlde per unit area.
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TABLE XIV Equivalence factors.

.,.

I I I Instrument

Method ~ M@laCllin2
‘“Acceptance limit”

;Equivalence factori

/
I vgNaC1/cm-2 lugNaCllin2

I
[ I

~%iE:P::{J:t 17”545 I 7.545- I 1.56 I 10.0
1 %54-5-1

I
10naga meter I 10.51 / 2.2

~ ~: 1.39
I 14

I Ionograph I 15.20 .: 3.1 I 20

lion Chaser
i *- 2.01

I I
I

I 24.50 I 24.50.
I %5T5 3.25 I 5.1 I 32

I

6.4 Alternate test method (flexibility endurance) (see 4.8.4.6). The flexibility
endurance test may be Derfonned using an alternate test mthod sDecified in IPC-TM-654).
Uethod 2.4.3.

6.5 Supplier certification inspection. Contracts and awards under this specification
will be mede only for flexible and rigid-flex printed wiring boards fabricated by a
supplier who has passed the certification inspection test (see Table VI II), ’(Prior to
the time set for opening of bids or subcontracting letting] and have been certified by
the cognizant certification organization. In order to be eligible for award of
contract, the attention of the supplier is called to this certification requirement (see
4.5). Supplier certification inspection shall be performed in accordance with the
procedures described in this specification and the appendix.

6.5.1 Cognizant certification organization is Oefense Electronics Supply Center,
ATTN: OESC-EQ, Dayton, OH 45444. Information pertaining to certification may be
obtained frcm the above address.

6.6 Terms and definitions. The definitions of all terms used herein shall be as
spacified in ANSI12TT-T -.

6.6.1 *. Splay is the tendency of a rotating drill bit to drill off center, out
of round, nonperpendicular holes.

6.7 Changes from previous issue. Asterisks are not used in this revision to identify
changes w! th r’aspec t to the previous issue due to the extensiveness of the changes.

Custodians: Preparing activity:
Amy - ER
Navy - EC

Navy - EC

Air FoKe - 17 (Project 5999-0114)

Review activities:
Army - AR, MI
Navy - OS, SH
Air Force - 11, 16, 85, 99
WZES

User activities:
Navy - AS, CG, K
Air Force - 19

Agent:
DLA - ES
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APPENOIX

APPENOIX

SUPPLIER CERTIFICATICIN PROCEDURES

10. PURPOSE

10.1 Purpose. The purpose of this appendfx fs to provide
proper procedures for obtaining supplier certification.

the manufacturer with

10.2 Purpose of supp lier certification. The purpose of supplier certification is
to allow the SUPP1 ier to provide, and the purchaser to obtain, satisfactory
pre-contractual evidence that the supplier is competent to manufacture the certified
product.

10.3 Intent of supplier certification. The intent of supplier certification’fs to:

a. Standardize the requirements for evidence of supplfer capability in
advance of procurement action.

b. Reduce procurement lead time.
c. Reduce test costs by:

1. Eliminatlna the need for reDetitive””first article or Dre Production
testing. -

2. Minimizing redundant, long/expensive test requirements; tests whose
only function is to demonstrate supplier capability, need not be
repeated during quality conformance inspection.

d. Allow avoidance of situations where competition is unequal because one or
more suppllers have established competence via prior procurements.

e. Provide an additional tool for optimizing the relationship between
engineering risk and quality assurance cost.

20. APPLICABLE 00 CEMENTS

20.1 Government specifications and standards. Unless otherwise specified, the
following specifi cations and stanards, of the issue listed In that issue of the
Department of Defense Index of Specifications. and Standards specified in the
s.olfcitation, form a part of this specification to the extent specified herein.

HA NOBOOK

MILITARY

MI L- HDBK-52 - Evaluation of Contractor’s Calibration System.

(Copies of specifications, standards, drawings, and publications required for
suppliers in connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting of ficer. )

30. GENERAL PROVISIONS

30.1 Extent of certification. SuPPlier certification is granted for a product
made at a specific plant. It fs not granted for a company; therefore, items
subjected to supplier certification tests must be the product of-that plant only.

30.2 Location of testinq. Supplier certification testing may be done at the
plant of the manufacturer or at a company owned or commercial test laboratory or
combinations thereof; however, these facilities must have “suitability status” as
described in section 40.

30.3 Cost of testfng. The government will assume no cost for any aspect of
supplier certifi cation testing except tbe cost of the OESC representative(s)
conducting a facilities audit and the Oefense Contract Administration Service
(OCAS) monitoring the testing.
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40. SUITABILITY OF INPLANT OR COMMERCIAL TEST LABORATORY

40.1 Test equipment and calibration system. The test equipments to be used for
supplier certifi ti t ti t a nongovernment laboratory must be determined to
be suftable by O~sC-~! b~~or~ga~ authorization to test can be granted. Calibration
facilities and procedures must be found suitable and in accordance with
MI L-STO-45662.

40,1.1 Test equipment list. Separate 1 ists of supplier certification test
equipment ?or each t location, either Inplant Or cOmmercfal la bOratOryi must be
submitted. Oo not i~~ermingle different test location pages in the same list. Each
test laboratory location must be approved separately. A suggested format (see
figure 12) has been devised to reduce the time and effort required for the
preparation of test equipment lists by manufacturers and the evaluation and approval
of the lists by oESC-EQ. This format will facilitate the maintenance of the
eauinment lists and eliminate the need to recompile the complete list after several
t;st” equipment changes.

40 .1.2 Calibration standards. A list of calibration standards must also be
submitted in a format containing the. equivalent in formation as shOwn On fig. A-1.

40.1.3 Calibration laboratories. Names and addresses of all calibration
laboratories utilized must be submitted. The manufacturer/test laboratory shall be
responsible for assuring that the calibration laboratories utilized are, in fact,
capable of performing the required service (see paragraph ”3.2.5.l of MIL- STO-45662).

40.1.4 Calibration system description. The manufacturer shall provide and
maintain a writt description of is calibration system. The description may be
the form of inst~~ctions, procedures, or standard practices normally used by the
manufacturer for his quality program or inspection system. The description shall
directive in nature and specific as to the functions to be performed in
accomplishing these requirements and shall apply to all affected departments withi
the manufacturers organization. The system description shall include, but not be
limited to, the followlng elements:

In

be

n

a.
b.
c.
d.
e.
f.
9.

Adequacy (accuracy, stability, range).
Environmental control:.
Intervals of calibration.
Calibration procedures.
Calibration source.
Application and records.
Calibration labeling.

The calibration system description documentation shall be cross-indexed to
MI L-STO-45662 requirements by using a format similar to that shown on figure 12.
This is to assist the manufacturer in speedily locating the pertinent documentation
during audits of his facility by OESC-EQ personnel . Oetailed interpretation of the
requirements in MI L-STO-45662 are found in MI L- HO BK-52.

40.1.5 140isture chamber. Since this specification requires the use Of a mOfsture
chamber. a completed humidity chart (wet and dry bulb readings’ or differential
readin ), demonstrating compliance with test method 106 of MI L-sTO-202 will be
submitted. The chart must also include the name of the manufacturer of the chamber,
the model and serial number, and the date of recording. Ouring the trial run which
is necessary in order to obtain a recording on the chart, the chamber must be loaded
with a mass of metal approximately equal to the mass of the maximum number of
samples to be tested at one time. This procedure and the ‘data recorded are to
approximate actual testing conditions.
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40. 1.6 Test equipment list updatinq. Because approval of supplier certification
test equipment by ULSC-LQ IS required prior to use of this test equipment for
supplier certification testing, it is important that the equipment lists be kept up
to date. Failure to do so will result in delay in acceptance of a test report or

rejection of the test report. If the equipment used for a specific test (test
method or specification paragraph) is listed on a single page, updating can be done
on a page by page basis. 4ny time an item listed on. a qualification test facilities
page is discarded, or replaced by another item, that page can be revised at the time
the change is made and sent to OESC-EQ for approval and replacement of that page in
the OESC-EQ records. If a new test method is to be added to the list, a page can be
completed for this method and sent to I)ESC for acceptance. It can then be filed in
the correct numerical order without the necessity of retyping previous listings.
After the OESC audit of the cmnpa”y test facilities, all additional test eq”ipme”t
listed on new or revised pages sent to oESC-EQ shall be verified by the Government
QAR.

40.2 Audit of the test laboratory. Audit of the test laboratory consists of the
following:

a.

b.

c.

OESC-EQ personnel will review the lists and associated information
submitted by the laboratory. The laboratory will be notified if
additional information, corrections, etc. , are “ceded. As soon as the
required information is complete, a date for an audit of the supplier
certification test facilities will be established.
At the time of audit, all test equipment and standards on the lists shall
be available for inspection. Test personnel shall be available to operate
the equipment. All operating instructions and calibration records shall
be up to date and available for review.
Testing procedures, test reports, and supplier certification procedures
.31s0 will be discussed during the audit. At the conclusion of the audit,
any deficiencies will be discussed with appropriate company personnel.
Deficiencies requiring correction will be listed i“ a letter tO the
company. As soon as deficiencies are corrected, a report of the
corrective action shall be sent to OESC-EQ. If the corrective action
is acceptable, a laboratory suitability letter will be sent to the
company. The suitability letter appli~s only to the test equiprneit

listed on the test facilities forms.

40.3 Suitability status. Granting of ~’suitability status” to a test laboratory
does not mean that the Government will automatically approve a test report prepared
by the laboratory. Some of the most common reasons for rejection of test laboratory
reports are the following:

a. Testing prior to receipt of an authorization to test.
b. Failure to make suitable arrangements for a Government Quality Assurance

Representative (QAR) to monitor testing.
c. Use of improperly calibrated test equipment.
d. Use of test equipment not previously found acceptable by DESC. EQ.
e. Incorrect test procedures.
f Failure to record actual test conditions or results. ,,-

5D . SUPPLIER CERTIFICATION TESTING AT NON-GOVERNMENT TEST LABORATORY

50.1 Application for supplier certification.

5D. I.1 Application format. One copy of the application (see figure 13) is to be
submitted to DEsc-EQ. he product(s) to’ be tested shall be properly identified and
listed on the application.

50 .1.2 Submittal of application. Normally, applications should be submitted
approximately one month before test samples will be read for testing.
equipment must be audited for suitability status, {

If an{ test
then t e application fs to e

submitted as soon as possible to permit DE SC-EQ to schedule the trip. (See 40.2).
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50.1.3 Location ..of testing. If testfng is to be done at more than one locat<on,
either approved Inpl ant laboratories or approved commercial test
laboratories, th$s”~~~!’{cant must show clearly which tests each test laboratory will
perform.

50.1.4 Laboratory suitability. Item 2, Section II and Item 3, Section 111 of. the
aPPlicatf On are reminders that all test facilities must be acceptable to OESC. EQ
before being used in testing. Failure to have laboratory suitability prior to
testing is the most common cause of rejection of a test report or delay in
acceptance Of a teSt report by oESC-EQ.

50. 1.5 Conditions of certification. The application must be signed by a company
official who has the authority to commit the manufacturer of the prtiduct to the
conditions on page four of the application. The application shown on figure 13 is
only a suggested format; however, the conditions listed on page 4 must be included
if the supplier chooses to use a format other than that shown. The application is
@ to be signed by any official of the commercial test laboratory.

50.2 Authorization to conduct supplier certification testing-. The manufacturer
will be lsaued a letter of authorization to proceed with testing in accordance with
the application, unless modified by OESC-EQ. The letter will also assign a test
report number(s) to be used to identify the test’ report(s). The following
conditions apply to the authorization:

a.

b.

c.

d.

e.

f.

9.

h.

i.

J.

“ii.

1.

m.

OESC must be notified of the starting and estimated completion dates for
the tests. Manufacturers are responsible for coordinating the starting
date with OCAS QAR.
The authorization will be canceled ff tests have neither been started in
six months nor completed in 12 months. If an extension of time is
necessary, notify DE SC-EQ by letter.
Only test equipment which has been determined to be suitable for testing by
OESC shall be used for tests.
Products subjected to tests must have been manufactured at the plant
location indicated on the application.
If any failures or serious test equipment problems are encountered during
testing, discontinue testing and ask OESC-EQ for instructions. OESC iS to
be notified within ten working days of the problem.
Testing shall not be started prior to receipt of the OESC authorization to
test. Testing at all nongovernment laboratories must be monitored by a
Government QAR . He may select the tests that he wishes to witness. The
company must schedule those tests at a time agreeable to him. The
Government QAR signature verifies the test report, but it does not
constitute government epproval of the test report.
Tests must be performed at the laboratories listed for those tests on the
OESC authorization to test. If it is necessary to change the laboratory
doing any test, the manufacturer shall inform DESC prior to testing.
OESC-EQ will then revise or amend the authorization to test.
Samples must be subjected to all tests required and in the sequence
required by this specification. Test procedures must be in accordance
with the applicable specification test paragraph or. MI E-STO Test Method as
interpreted by DESC-EQ. If there are any questions on a test procedure,
consult DE SC-EQ before performing that test.
The original and one copy of the test report prepared in accordance with
50.3 and 50.4 must be submitted to DE SC-EQ.
Uhen testing is performed in more than one test location. the manufacturer
Of the product will be responsible for combining the results of testing
into one composite report for each product being tested.
Each test report must include a list of actual material used and a
certification that this material meets the requirements of this
specification, where applicable.
The 10 humidity cycle charts identified with the assi ned test report
number(s) must be included in tbe original test data ?may include 3-day
charts to cover weekends).
All tested samples shall be furnished with the test report(s) at no cost to
the Government.
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50.3 Recording of data - test data sheets. Oata should be presented in

sufficient detail to substantiate, to interested parties not witnessing the test,
the test procedures used and the results obtained in the testing. Failure to submit
data in sufficient detail will subject reports to the risk of being rejected and
create the possibility of extensive retesting being required. If pre-printed test
data sheets or word processing equipment is used in preparing the test report,
adequate safe guards must be taken to prevent the inadvertent mixfng of test results
between reports. A system to assure the traceability of the results of tests
contained in the report to the data obtained at the tfme of the test of the product,
is to he maintained hy the test laboratory.

50.3.1 Oata sheet format. Test results shall be recorded on company data sheets;
however, it fs recommended they be rev fewed by OESC-EQ Prior to use in testing. The
OESC-EQ review is to assure that the company data sheet will contain all required
information.

50.3.2 Oate and time of test. Oate and time each test was started and. completed
shall be recorded on the data sheet so that the sequence of testfng can be
established.

50.3.3 Test conditions. All actual environmental. mechanical . and electrical
test conditions exfsting shall be recorded at the time of test by the test equipment
operator. It is important that this data he recorded by the operator at the time of
test and not copied from this specification before testing or when the test report
is being assembled.

50.3.4 Actual readings. All data in a test report, such as test conditions and
test results, must be the actual reading on .eaih item in test. Varfables data is
requf red for every measurement taken.

50.3.5 Environmental tests. Test data for environmental tests must include all
environmental test condf tions. For example, moisture resistance test data must
include resistance between conductors, polarizing voltage, duration, and any
electrical value applied and recorded during test. For tests involving time as a
test co”ditio” (e. g., thermal shock test) the data should show the clock time that
the test started and ended, as well as the clock time and temperature for each step
of each cycle. This data can he recorded on an operating log sheet and fs
acceptable as test conditions data in a test report.

50.3.6 Electrical tests. For electrical tests, the data must include all
applicable test condi tions, i.e. , voltage, current, frequency, etc. , as well as the
specified test characteristic. If the characteristic value is calculated, the data
must include all read fngs, the characteristics measured, the formula used for
calculation, and a sample calculation, as well as the calculated values. For
example, when voltage and current read fngs are taken for wattage calculation, the
values of the voltage and current measured must be recorded on the data sheets as
well as the calculated wattage. A copy of any chart, table, or nomograph used
fnstead of calculations must be included with the data.

50.3.7 Corrections. Corrections on data sheets will be made by ‘l fning out” the
incorrect entrfes wfth a single line and inserting the correct entry immediately
ad~”ace.nt to the “lined out” entry. Erasures and mark overs are not permitted in
original, ~teat data sheets.

.,. /, :,1 r.; <j :j, /<,., ..,,

,$ 1
.:,(: ~, ;,.o:? j s,: ? , .,,<,,:,,,

,1,,,, . . . ;<,,/ . ~ ~,... ~.... - .. ! ,?, ,{,. ., ,,
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50.4 Assembly of the supplier certification test report.

50.4.1 Preparation of test report. The test laboratory will prepare a separate
test report for each test report number assigned in accordance with the OESC-EQ
authorization letter (see 50.2). All” copies shall be properly collated and bound.
The test report shall consist of the following items:

a .’

b.
c.

d.

A completed forwarding form (see figure 15) . Oo not omit any of the
required information. Page 3 should show all tests in the order-
the supplier certification test table. The laboratory performing the
test can be shown in the remarks column. A separate page 4 should be
used for each laboratory and should list only the equipment used for
testing. Figure 12 is not an acceptable substitute for this page. The
date of calibration listed on this page should be the last date of
calibration prior to this test.
Certification of materials.
Oata sheets in the same order as the listing of tests in the supplier
certification test table of this specification.
Other data or information (e. g., VSUR charts, formulae, moisture
resistance charts, etc.), if required by this specification Or
requested. by 13ESC.’

50.4.2 Original test data. One copy of the test report shall be identified on
the front cover as the OESC-EQ original test data copY. This copy differs from the
other copies as follows:

a. The OESC-EQ original data copy contains the original handwritten sheets
in addition to the typed or recopied sheets.

b. The EQ original test data copy also contains:
(1) Oriainal moisture charts. The moisture resistance charts will be

(a)
(b)
(c)
(d)

m;rked with different colors of ink denoting wet and dry bulb
recording. In addition to colored ink, the various pen traces
will be properly identified. The chart will also include the
following information:
Test laboratory name and location.
Oate the chart was recorded.
Military designation of the product(s) und Fr test. ”
Test reDort number. (If several tests are performed

(2)
simultaneously, all test report numbers will be included. )

Image reproductions of the moisture resistance charts will be
accepted by DESC-EQ if it is impractical to submit the original
charts. (For example, tests may be performed for several reports
simultaneously and it would be impossible to submit the original
charts with each test report. ) The reproduction will be of the
same scale as the original charts. (When the laboratory uses this
option, .the reason will be stated in the remarks section of the
forwarding form and the produced charts annotated to show the
report number under which original charts were submitted).

50.4.3 Disruption of testinq. Uhen testing is initiated and then discontinued
for any reason, OESC-EQ is to be notified within 10 working day<. If testing is not
resumed, a test report covering all testing performed prior to discontinuance mUst---
be submitted. Failure to notify OESC-EQ or to submit this test report bysthii.:date’, :
agreed is cause to reject future applications for testing and mayresult:in; lQss ?f.
laboratory suitability status. If a report covering product fall Ure. iS, #Ub M~~2ed
and the manufacturer wants to retest, he must submit a new apPlfCatfO~,~~@ his
proposed corrective action. oESC-EQ wil 1 eval uate the proposed .cor.r@t”tive @ct”ion
and, if acceptable, will issue a new authorization and test report number. :

60 NOTES

60.1 Supplier certification. Supplier certification and supplier certificatfo”
procedures are an experiment not covered by the Oefense Standardization Manual
(0 S!44120.3). Establishment and use of these procedures were authorized by Oefense
Materiel Specifications and Standards Office (O MSSO) and the Army Department
Standardization Office (oepSO) at a meeting at Oefense Electronics Supply Center
iOESC), 21 February 1978.
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1.

2.

3.

4.

5.

6.
7.

INSTRUCTIONS FUR cOMPLETING THIS LIST

Complete top of page on all pages. Showstreet locatfcm not office address. Date block
is for thi. page. P.evishn date. are for retiaim of this Page.
Use a separate page for each test name. List all equipment used to perform this test.
Include zest fixtures, ovens, all separate instruu.mtation, etc. If test equipment is
homemade either at che facility or built to the facilities design, include wiring diagram
shm?ins all connections between instrumentation and product under test. List all
instrumentation cm this page, completing all columm. Lb not forget i.nat-tation other
than electrical i.e. themnietere, accelerometers and a~mxiated amplifiers and scopes.
Information required in each COIVJIU.
a.
b.

c.

d.

e.

f.

g.

h.

i.

j.

Test Naw - Do not list test name for each piece of equipment, once is enough.
Fmuipm.ent - Use proper name, i.e. Voltmeter, 14egohm Bridge, Thermometer, Frequency

m3ter, Sigm2 GsneratOr, ccc.

Manufacturer - Do not abbreviate nams or use Initials unless it is normal trademark
of company.

-e or Model - As shown on eq.ipue”t naue plate.

W.1 0rI ~ - l’his sho.ld be the number that 1s used for this equipment

in your calihrati.m records.

Description - If a drawing is Included, list drawfng number. Lfst other teats thst
uae the same teet setup. List different devices, families, etc. that are tested
on this test setup. Describe any features that wfll help us to understand test setup.
PaULp=nt Lfmits - List both maxfmm and minimum values of applied conditions as well
as test result characteristic.
Accuracy - List for each test eq”ip~nt. If teet set is composed of several items
do not add accuracies tog.-scher; list each one.
Frequency of Calibration -- Do not p“t a date here.
If the above information ie insufficient for evaluation, DESC-EQ till ask for additiona2
fnformatlon, manuals, photos, schematics, etc.

If a piece of test equipmmt is used in several tests, do not duplicate complete description.
P“t complete description on page for the first test in alphabetical order. Cm other page,
complete the first five columns and in the remarks put “Described under test (method or
paragraph). ”
If a test set “p perfc.m more than one test, do not duplicate all details for each test.
It is necessary only to give us a complete description once. S@rever, to keep pages and
test methods i“ proper seq”emx, it is necessary to have a page for each test method.

~ pe.8e for the lowest test method contains a12 details. Pages on other test m?thods
usfng the .ame test setup shcmld contain only the teat name with this statement. “Thfs
test uses the identical test facilities described under test (name) .“
Assemble pages in a loose leaf binder in ascending alphabetical order of test (name) number.
If changes occur in equip~nt, only the page wfth the details of that equipm?nt need .be
revised. The entire list, using a loose leaf binder format should never have to be rewritten.

FIGOSS 12. Suggested format for test e.auiPu.int list.

I
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FIGURE 14. Suggested appl ication format - Continued.
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-“””, ! 0“”.

THE APPLICANT CERTIFIES THE FOLLOWING:

. . 11101IN i, tht m.m.l.cw,.r .1 ,h. r.md..,.

b. That h. h.. d.!.rmi..d from ..i..l ,..,. l..i, hi. *h. lJm8t. .11..$ .q.ipm..t cwam..lr

.w. il. bl.,vn l.., .,he.wi,. ,W. iflcd) that ,he prod.<, .-tom, ,. d,. .PPllcabl.

.O.. mm?io..

., The, h. will ,.PPIY 1,.m, t., ,.,, which m. ,. P,.,..,., IV. of ,h. ..wnufa.tur..,s pr.d..ti.m.

d. lhm h. ..;11 ..ppl~ {e! . ...4 th. w!rdm.r. P.&t. mi.h .=.1 th. rc,~,fre..... .[ ,,,.

.p.. ilk.tle” i“ .“”, r.. pcl.

. . Thm h -ill net .PF+ 1- rm..t .f th. p,cd.<f nmtil satis factmy ..id . . . . 1. I.rni.h.d that

.11.1 the d.1.,ts whkh w.,. di,<l.,.d by W.W;H, ~s,, h... boom .orr..ld.

1. That h. will “.1 ,+.1. ., mdv.rti.. ,hc$ III. p,.d.cf 1, th. wI” wed..+ ,. ..rtif ted m 1“ ..7 WY
I.nply IhOt Iha %..,IM..I .10.1..,. .adw,.. III, PM&cl.

g. Thti h. WIII .e,i~ ,h. 0.1..,. Eloctionl.s SuWl, Gm,w (DESC.EQI, Dayton, OM 4E4d4
.1..” <110.9. i. hi. pmd..t h., SOpmv.1 and .111 tale m ,hi S.W ,Ien. wh.lh.. i“ hiS

bti.1 th. .h.nv ..411 w -411 . . . Pmludl.. h ..vbili,v .1 dw prod.., +. mornIh. VOldll-
..fiam !..! ,.q. it.-.;.; wh.th.r h. i.!..d. lo submit . . . ..md.s k $..,1.9 * d.,1,..
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ABSTRACT OF RESULTS OF TESTS
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FLEXIBLE ANO RIGID-FLEX PRINTED MIRING TEST

CERTIFICATION TEST BOARO NOTES

TYPE I PER MI L- P-50884C

1. Materials: Reference FIGURE 16.

COUPONS

a. Flexible metal clad dielectrics per IPC-FC.241A one ounce copper one mil
polyfmfde

b. Adhesive coated dielectric films per IPC-FC-232A one mil polyimide

c. Flexible adhesive bonding films per IPC-FC.233A

2. Plating:

a. All exposed copper to be tin lead plated and fused or solder coated per
MI L- P-50884C, Paragraph 3.4.7.

3. Dimensional - Reference FIGURE 17

a. Minimum annular ring requirement is .015 inch

b. Tolerance on all hole locations is .005 RTP

c. Thru-hole diameter to be .022 ●.003

,d. Cover coat hole diameter to he .062 ●.005

e. “C” coupon to be left uncovered

f. All 1 ines” and spacing are to be *20% of artwork master

9. All trfm dimensions *.o3o

h. Fine line patterns are not a requirement for certification

i. Artwork master No. lPC-B:28J50884, Layer 1

4. Shipping Information

a. ~he manufacturer will shfp with the certification board a list of materials
used and any deviations to the drawing.

i
///// //// ////////////

.001 POLYIMIDE
(.03mm]

.007( .lE mm)

FIGURE 16. we 1 materials.
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FIGURE 17. Single sided test specimen ‘IPC-A-28/29 - Continued.
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FLEXIBLE AND RIGID-FLEX PPINTED wIRING TEST COUPONS

CERTIFICATION TEST BOARD NOTES

TYPE II PER MI L- P-508B4C

1. Materials: Reference FIGURE 18

a. Flexible metal clad dielectrics per lPC-FC-241A double clad one ounce copoper
one mil polyimide

b. Adhesive coated dielectric fflms per IPC-FC-232A one mil polyimide

c. Flexible adhesive

d. Stiffener plastic

2. Plating

a. Copper plating in

bonding films per IPC-FC-233A

sheet per MI L-P-13949 unclad .032 thick

holes to be .001 minimum per MI L-C-14550

b. All exposed copper to be tin-lead plated and fused or solder coated per
MI L-P-50884C, Paragraph 3.4.7

3. Dimensional - Reference: FIGURE 19

a. Minimum annular ring requirement is .005 inch

b. Tolerance on all hole locations is .005 RTp

c. Plated thru hole diameter to be .026 *’.003 inch

d. Cover coat insulation hole diameter to be .062 ●.005 inch

e. Stiffener hole diameter to be .062 ●.005 inch

f. “C’’coupon to be left uncovered on layer 1 only

9. All lines and spacing are to be *20% of artwork master

h. All trim dimensions *.030

i. Stiffener to be bonded to layer 2 side

j. Artwork master No. IPC-B-29150BB4, Layer 1 and 2

4. Shipping Information

a. The manufacturer will ship with the certification board a’’ list o materials
used and any deviations to the drawing.

.Oll(.28mm)
.38mm)

.00 —COVERCOAT

I %3

.00 - BASE

I Oz
.00 — COVER COAT

‘STIFFENER

FIGURE lB. Type 2 materials.
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FIGURE 19. Double sided test specfmen IPC-A-28 - Continued,
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FIGURE 19. Double sided test specimen IPC-A-28 - Continued.

77

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:20Z
Check the source to verify that this is the current version before use.



,, .

MIL-P-50884C
APPENDIX

I 78

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:20Z
Check the source to verify that this is the current version before use.



. w

NO
TE

S:
(U

NL
ES

S
OT

HE
Rt

l
IS

E
SP

EC
IF

IE
D)

1.
Di

me
ns

io
ns

ar
e

in
in

ch
es

.
Me

tr
ic

eq
ui

va
le

nt
s

ar
e

in
pa

re
nt

he
se

s.
&

Me
tr

ic
eq

ui
va

le
nt

s
ar

e
gi

ve
n

fo
r

ge
ne

ra
l

in
fo

rm
at

io
n

on
ly

.
4.

Un
le

ss
ot

he
rw

is
e

sp
ec

if
ie

d
to

le
ra

nc
es

ar
e

●
.0

3
(0

.8
mm

)
fo

r
tw

o
pl

ac
e

de
ci

ma
ls

an
d

●
.O

1O
(0

.2
5

mm
)

fo
r

th
re

e
la

ce
de

ci
ma

ls
.

“,
8

In
te

rp
re

t
dr

aw
in

g
pe

r
MI

L-
O-

1O
O.

::
Fa

br
ic

at
e

pe
r

MI
L-

P-
50

88
4.

Fl
ex

cl
ad

ma
te

ri
al

sh
al

l
be

IP
C-

FC
-2

41
A/

O-
X-

XX
IX

-
CF

M7
-l

S/
lS

,
cl

as
s

3.
&

Ad
he

si
ve

ma
te

ri
al

sh
al

l
be

IP
c-

FC
-2

33
/O

-X
-X

XX
X

-X
,

cl
as

s
3.

Th
ic

kn
es

s
is

at
ma

nu
fa

ct
ur

er
s

di
sc

re
ti

on
.

Di
el

ec
tr

ic
ma

te
ri

al
sh

al
l

be
IP

C-
FC

-2
32

A/
O-

X-
XX

IX
-l

/0
,

cl
as

s
3.

1:
:

Th
e

“A
”

co
up

on
s,

ar
ou

nd
th

e
ou

te
r

pe
ri

fe
ry

of
th

e
bo

ar
d,

.
ar

e
fo

r
ma

nu
fa

ct
ur

in
g

pu
rp

os
es

on
ly

.
Th

ey
do

n
o
t

ne
ed

to
be

sh
ip

pe
d

wi
th

th
e

fi
ni

sh
ed

bo
ar

ds
.

11
.

Al
l

ho
le

s
ar

e
wi

th
in

@
.0

05
(0

.1
3

mm
)

an
d

ar
e

lo
ca

te
d

on
a

.0
25

(0
.6

4
mm

)
~~

gr
id

‘p
at

te
rn

.
:7

12
.

Us
e

ar
tw

or
k

ma
st

er
no

.
I
PC

-B
-2

8/
50

88
4,

la
ye

r
1.

~~
13

.
~~

~a
~;

$~
~$

.;
!!

!
an

d
3.

7.
2.

er
sh

al
l

be
ti

n-
le

ad
pl

at
ed

an
d

fu
se

d
or

so
ld

er
co

at
ed

pe
r

W& xg
14

.
St

if
fe

ne
r

sh
al

l
be

pl
as

ti
c

sh
ee

t
pe

r
MI

L-
P-

13
94

9,
.0

32
(0

.8
1

mm
)

th
ic

k.
g

15
.

Al
l

pl
at

ed
th

ru
ho

le
s

sh
al

l
be

el
ec

tr
ol

yt
ic

al
ly

co
pp

er
pl

at
ed

to
.0

01
(0

.0
3

mm
)

mi
ni

mu
m

pe
r

pa
ra

gr
ap

h
3.

3.
10

an
d

3.
7.

2.
16

.
St

if
fn

er
to

be
bo

nd
ed

to
la

ye
r

2
si

de
.

F
IG

U
R

E
19

.
D

o
u

b
le

si
d

ed
te

st
sp

ec
im

en
IP

C-
A-

28
-
Co

nt
in

ue
d.

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:20Z
Check the source to verify that this is the current version before use.



MI L- P-50d84C

I

APPENDIX

FLEXIBLE AND RIGID-FLEX PRINTEO WIRING T.EST

CERTIFICATION TEST BOARO NOTES

TYPES III and IV PER MI L- P-50884C

COUPONS

1. Materials: .Reference FIGURE 20 TYPE III, FIGURE 21 TYPE IV

a. Flexible metal clad dielectrics per IPC-FC-241A
Slngla and double clad one and two ounce copper with 1 mil polyimide

b. Adhesive coated dielectric films per IPC-FC-232A 1 mil polyfmfde

c. Flexible adhesive

d. Plastic sheet per
thick or Type III

2. Plating

a. Copper plating in

bonding films per IPC-FC-233A

MI L- P.13949, Type IV, single clad one ounce copper .010
stiffener unclad .032 thick

holes to be .001” inch mfnimu.m per MI L-c-14550

b. All exposed coppar to be tfn-lead plated and fused or solder coate.t per
141 L- P- S0884C, Paragraph 3.4.7

3. Ofmensfonal - Reference FIGURE 22

a. Mfnfmum external annular rfng to be .005 to .004 inch

b. 14fnimum internal annular ring to be .002 inch

c. Plated thru hole rtfameter to he .032 *.005

d. Stiffener hole diameter to be .086 ●.005, Type 111

e. Tolerance on”all hole locatfons is .005 RTP

f. OatuM hole dfameters to be .062 *.005

9. All lines and spacing are to be ●20% of artwork masters.

h. All trfm dimensions ●.030

i. Stiffener to be bonded to layer 10 sfde, Type 111 only

J. Fine line pattarns are not a requirement for certification

k. Artwork master No. IPC-B-2’3/508R.1, L.iyer 1 thru Layer 10
,..

1. Manufacturer will be requf red to check dimensionally all hole locations
prfor to shipment.

m. Manufacturer wfll shfp the certification board, precut Into three sections
along ‘H” coupons lengthwise designators.

4. Shipping Information

a. The manufacturer will ship wfth the certification hoard a list of rnaterfals
used and any deviations to the drawing.
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FIGURE 22. Multilayer test specimen IPC-A-29 - Continued.
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